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water piers that supply New. York City. Yet 
lines of people a block long wait hours to buy a 
hundred pounds each at 50 cents. Homes and offices go 
unheated and pneumonia makes new death records. 
No, scores of them wait for 
Ice? No, the 
No, hundreds of 


(es are thousands of tons of coal at the tide- 


For want of barges? 
days, aye weeks, at each of the piers. 
Kill is free now. Labor shortage? 
men are available at a fair wage. 

Then with the coal, the barges, the men and a free 
channel, why does the city freeze? 

Because the eight piers, operated by the railroads, 
supplying the city are unloading but 1335 cars per day 
average, against 1800 last year. 

Because the piers are undermanned and the men paid 
35 cents an hour, while almost in the shadow of the 
piers laborers in Government employ get twice as much. 


Because the piers are worked 10 hours or so a day 
instead of 24 hours. 

Because the thawing facilities, at one Perth Amboy 
pier at least, are worked at less than 10 per cent. ca- 
pacity, while there are not enough facilities at others. 
Because this pier unloads but three cars at a time in- 
stead of a possible 28. Because it employs 26 men 
instead of a hundred. 

Because a gang of six men spend two days unloading 
one car of frozen culm. 

Because, at this writing, anthracite is not pooled, 
causing switching and waiting of cars, decrease of coal 
production and astounding delay of barges. 

The miners blame the railroads, who say they are 
through when they land the coal at tidewater; the pier 
management blames the shipper for delaying the arrival 
of his barges. Thus “the buck is passed next door.” 


(See editorial pages.) 
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Features in the location, design and equipment 
of a huge plant located at a coal mine in West 
Virginia to produce bulk energy for its joint 
owners, the American Gas and Electric Co. and 
the West Penn Power Co. Commercial power 
was first put on the line to Canton, Ohio, Aug. 
28, 1917. 


HEN it is looked upon in retrospect, the con- 
\ struction of the $10,000,000 Windsor (W. Va.) 
plant of the American Gas and Electric Co. 
and the West Penn Power Co. will probably be seen 
to mark a new epoch in the central-station industry. 
Far-seeing engineers and central-station executives now 
view it as a pioneer station; they see it as one of an 
interconnected group of great plants strategically lo- 
cated to produce large quantities of energy so cheaply 
that it may be economically transmitted over wide areas 
to serve one of the greatest industrial districts in the 
world. True, plants have been built at coal mines 
before; but this is a pioneer station in the respect that 
it is the first coal-burning bulk supply station of any 
considerable size. Before another year lapses, the sta- 
tion will rank among the world’s largest steam plants. 
It is the initial step toward carrying into actual practice 
in a broad way what has proved to be successful on a 
smaller scale in the Middle West with steam and in 
the Far West with hydro-electric power. 

As a bulk supply station the Windsor plant has an 
enviable situation. Being on the Ohio River, it has an 
adequate and dependable supply of good water. Fig. 
2 is a view of the station at its present state of 
completion. It is being continued for the second section 
at the left of the illustration. It is but 2000 ft. from 
a coal mine that produces fuel running around 13,700 
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B.t.u. per lb. It is on the Pittsburgh, Wheeling & 
Kentucky branch of the Pennsylvania R.R. The 58 
acres of real estate purchased around the plant site 
was not expensive. It lies between the Eastern and 
the Central time belts and receives, therefore, those 
advantages of diversity which come from serving loads 
thrown on systems at different times by reason of the 
arbitrary shifting of clocks as the meridian is passed. 
Moreover, it lies in what is practically the load center 
of the eastern Ohio, western Pennsylvania and Wheeling 
(W. Va.) industrial district which it will serve. This 
location for a large station possesses the further ad- 
vantage of serving a territory in which the general 
run of boiler-feed water gives enough troubles to isolated 
plants to induce them to central-station service. This 
water, taken from small streams, is contaminated to 
a considerable extent by water from the mines. In 
fact, this exact site was chosen after a thorough search 
extending on both sides of the Ohio River from Steuben- 
ville to Wheeling. 

The ultimate rating of the station as it is now laid 
out will be about 200,000 kw. in six units. Of the 
first 60,000 kw. of this rating in two machines now 
in operation, one 30,000-kw. unit was put into com- 
mercial service Aug. 28, supplying Canton, Ohio. Two 
additional units will be completed in 1918. The last 
two units will probably be installed shortly there- 
after. For each turbine there are four boilers, each 
with 12,625 sq.ft. of heating surface. No. 2 unit of 
the two now installed is shown in Fig. 1. Each boiler 
is equipped with a separate economizer and induced- 
draft fan set over the boiler. Forced draft is also 
applied under the underfeed stokers. The boilers are 
arranged on both sides of a wide room, along the center 
of which is a large concrete coal pit into which fuel 
is delivered directly from the mine by special transfer 
cars. From this pit coal is delivered to individual hop- 
pers in front of each boiler. 
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FIG. 1. ONE OF THE 30,000-KW. TURBINE UNITS 


In the turbine room the machines are set in a single 
line with their axes parallel to the firing aisle of the 
boiler room. The units are grouped in pairs with the 
steam ends of each pair adjacent to each other and 
directly over a single condenser pit. This places the 
operating ends of each pair of units, as well as the 
condensing equipment of each pair, close together for 
convenient operation. Between each pair of turbines 
is a condenser pit 74 ft. deep, the walls of which 
form the foundation of the turbines (see Fig. 3). This 
pit contains two horizontal surface condensers each 
of 50,000 sq.ft. cooling surface, together with the 
auxiliary condenser motor-driven pump. Details of the 
condenser design, auxiliaries and intake and discharge 
arrangement will be published in a following article. 

All tracks run into the station on trestles, owing 


to the elevation by the station above the high-water 
level of the river. Although these were costly at the 
outset, the space beneath them will be used for ash 
dumps for several years to come, providing an econom- 
ical means of disposing of ashes. 

The over-all dimensions of the plant with the six 
units completed, exclusive of the high-tension yards, 
will be about 295x280 ft. The operating floor is on 
one floor level, and in a plant of such size this will 
add greatly to the convenience of operation. Because 
it is necessary to radiate quantities of heat from the 
large units, the design has been made especially liberal 
as regards light and air. The radiated heat from the 
turbines is conducted from the generators to the base- 
ment of the boiler room, where it is taken up by the 
stoker fans and delivered to the furnaces. 


FIG, 2, COMPLETED SECTION OF THE WINDSOR POWER STATION 
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To get the proper perspective on the electrical end 
of the plant, it should be viewed in two units; namely, 
the low-tension or generator-voltage equipment and the 
high-tension equipment. Control of all low tension and 
high tension is centered in an operating room, between 
the original section of the generator room and the 
switchhouse. The switching of all circuits operating 
at the generator voltage is accomplished in this switch- 
house, which is built parallel to the length of the gen- 
erator room. The energy is generated at 11,000 volts, 
and arrangements are made so that ultimately all units 
in the station can operate at this potential on a ring- 
bus system with reactors between each two bus units. 
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52 ft. Still another interesting feature is the utiliza- 
tion of the space over the intake well for the switch- 
board operating room. This room is supported on 6-ft. 
steel trusses that span the space between the turbine- 
room wall and the wall of the switchhouse. The trusses 
do not interfere with access to the intake well, which 
the operating force must have for cleaning it at in- 
tervals. The 6-ft. space occupied by the trusses has 
proved of still further value, since it was inclosed and 
was used as a spacious conduit chamber for all lines 
leading to the switchboards in the operating room. By 
dividing the operating room horizontally with a floor, 
it has also been possible to provide offices for the 
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FIG. 3. 


From the switchhouse the energy is distributed to two 
separate high-tension yards owned individually by the 
joint owners of the station. From these yards the 
electricity is transmitted to distributing companies at 
four different potentials. 

In the building itself are several features of interest. 
The problem of getting a solid footing under the boiler 
room and switchhouse was solved by sinking caissons, 
but the necessity for carrying out this method under 
the remainder of the station was eliminated by utilizing 
the walls and foundations of the condenser well and 
intake crib to support the superstructure. The construc- 
tion of the boiler-room foundations, generally speaking. 
consists of seven rows of concrete piers built up from 
depths below the surface that vary from 28 ft. to 
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ELEVATION OF THE WINDSOR PLANT 


chief engineer and the load dispatcher on the second 
floor. 

The coal-handling facilities at the plant are note- 
worthy in several respects. Coal is secured under a 
long-term contract from a mine owned by the Richland 
Coal Co., approximately 2000 ft. from the power house. 
It is hauled into the station in side-dump transfer cars 
on a standard-gage track. All this railroad equipment 
is owned by the central station. It is considered im- 
portant that the track is of standard gage, because in 
an emergency this will permit the shipment of fuel 
from other mines without inconvenience. At the plant 
the transfer cars are dumped into a concrete pit which 
is approximately 35 ft. wide and runs the entire length 
of the boiler room beneath the firing aisle. From this 
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pit, which will hold more than 2500 tons of coal, the 
fuel is lifted in a 3-cu.yd. grab bucket operated from 
an overhead crane. After being weighed by a device 
on the crane, it is dropped into the individual hoppers 
that serve each boiler. This indirect but effective meth- 
od of handling coal inside the boiler room permits a 
rather large quantity of fuel to be carried inside the 


FIG. 4. FRONT VIEW OF ONE OF THE STOKERS AND 


COAL HOPPERS 


plant without great expense, since it was possible to 
construct the coal pit of concrete instead of steel. A 
large coal-storage yard will be provided near the plant 
in the future. 

From the hopper the coal goes by gravity to under- 
feed stokers with fourteen retorts per boiler (Fig. 4). 
These stokers are each arranged with a blast, a 100-hp. 
motor-driven fan being provided for cach boiler. Stokers 
of the underfeed type were chosen for this service 
because they have proved efficient in burning West 
Virginia coal and have possibilities of high capacities. 

The2 four boilers which serve each turbine are of the 
Wwater-tube cross-drum type. Each one has 12,625 sq.ft. 
of h2ating surface and supplies steam at 250 lb. pres- 
sure and 250 deg. superheat. All settings are incased 
in steel to prevent air leakage. The four boilers which 
form a unit to serve each turbine are arranged in 
banks of two facing each other, on opposite sides of 
the firing aisle. Each bank of boilers is connected to a 
manifold, which in turn is connected to the steam pipe 
running to the turbine. Leads from the separate boilers 
are cross-connected. A feature of the boiler settings 
is the fact that the center line of the drum is 23.5 
ft. above the firing-aisle floor. This arrangement pro- 
vides an extra-large furnace and insures good combus- 
tion of the fuel. 

As the gases leave the boiler, they are taken through 
economizers, Fig. 5. One 8625-sq.ft. economizer is set 
directly over each boiler. The economizers, which are 
of the high-pressure type, are arranged in two divi- 
sions, 8 tubes wide by 36 tubes long. This arrangement, 
it is believed, provides for the maximum heat transfer. 
It also allows the space between the two sections to 
be utilized for a bypass duct and permits a neat ar- 
rangement of the duct to the double-suction induced- 
draft fan. Moreover, arrangement of the economizer in 
this manner makes the section narrower and hence more 
accessible for repairs and cleaning. Dampers are pro- 
vided in the uptake and are so arranged that in one 
position they close off the economizer and in the other 
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position the bypass duct. From the economizer the gases 
vass through a 60-hp. motor-driven fan to a smoke flue 
which connects three boilers to a 13-ft. by 146-ft. steel 
stack. The gases are thus actuated by both induccd and 
forced draft and practically a balanced draft condition 
is maintained over the fire. The stoker-blast equip- 
ment is designed to give a pressure equal to 6.5 in. 
of water. The operation of the induced-draft fans in 
connection with the forced draft will permit the furnaces 
to operate almost without pressure in the firebox. Hand 
regulation is employed to give proper relation of fuel 
and air. The ash from the furnaces is disposed of 
by dropping into pits, from which it can be dumped 
into the same transfer cars that are used for bringing 
coal to the plant. A plan view of the plant is shown 
in Fig. 6. 

Because the boilers are equipped with economizers 
and since the large units permit the production of 
energy at low cost, most of the auxiliaries are motor- 
driven. In connection with each condensing equipment, 
there are two hydraulic air pumps driven by 200-hp. 
motors and two hotwell pumps driven by 100-hp. motors. 
The hydraulic air pumps are set on the gallery adjacent 
to the condenser, making a very short suction con- 
nection. The hotwell pumps are located on the floor of 
the condenser well under the condenser. The pumps, 
which are operated in connection with the condensing 
equipment, including the 50,000-gal. circulating pumps, 
are motor-driven. 

The condensate, after passing through the condenser, 
is pumped through a primary heater in the upper part 
of the condenser up into a feed-water heater of the 
open type, which is set on a platform immediately over 
the feed pumps. These pumps and one service pump 
are the only steam-driven auxiliaries in the plant. There 


FIG. 5. VIEW ABOVE THE ECONOMIZERS 

are two feed pumps on each unit, one of these pumps 
each on two units being motor-driven and three steam- 
driven. 

Besides those auxiliaries which are attached to each 
separate unit, there is one motor-driven and one steam- 
driven turbine service pump located in the condenser 
well. These units are connected to a steel service tank 
under the boiler-room roof. This supplies all service 
and all makeup water, the latter being run through a 
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settling tank and quartz filter before going to the feed- 
water heaters. No other water-treating equipment is 
necessary. From the feed pump water is taken to the 
boilers through a double-feed system, the main feed 
being arranged to take water through the economizers 
and the auxiliary feed being arranged to deliver the 
water to the boilers direct. 

On account of the fact that the condenser well is 
deep and a large part of the auxiliary machinery is 
under the condenser, an electric push-button elevator 
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5 per cent. reactor, which may be placed in or taken 
out of the bus by opening or closing a reactor short- 
circuiting switch. When the generators are paralleled on 
the bus, they are separated by these current-limiting 
reactors. In this connection a unique automatic control 
feature has been worked out. The control circuit for 
operating the generator switch on the main bus and 
the reactor short-circuiting switch are electrically in- 
terlocked so that when the generator switch is closed, 
the reactor switch is open and vice versa. This prevents 
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FIG. 6. PLAN VIEW OF THE STATION 


operates between the turbine-room floor and the con- 
denser pit for the convenience of the operators. 

In the ultimate layout the six 30,000-kw. 11,000-volt 
three-phase 60-cycle generators will be arranged for 
connection to a double-bus system composed of a main 
bus and a reserve bus parallel to it. The main bus 
will operate on the ring system, and although the re- 
serve bus will not be operated as a ring at present, 
space has been left to install the ring connection at a 
later date if it is thought advisable. For each station 
unit there is a bus unit so designed as to limit the 
possible interchange of power between bus sections to 
an amount well within the guarantee of the oil-switch 
manufacturers. Between each bus section there is a 


generators being placed on the bus without reactors be- 
tween them. Provision is made for independent opera- 
tion of these switches when necessary. Fig. 7 shows 
a single-line diagram of the main electrical connections 
of the plant. 

The 11,000-volt cables from the turbines are arranged 
for connection with the 11,000-volt busses in the switch- 
house through either of two 2000-amp. oil switches. 
The busses and switch cell structures are on the turbine- 
room floor level. The reactors, potential transformers, 
current transformers, cable terminals, lightning ar- 
resters, switch gears and storage batteries which are 
also in the switchhouse are on the floor below. Beneath 
this lower floor are cable tunnels which extend out 
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into the high-tension switchyard, carrying power cables 
in fiber conduit laid in concrete and control cable in 
iron conduit on racks. 

Each turbine is provided with its own direct-connected 
exciter, the rating of which is sufficient to carry two 
generators in an emergency. The rating of each exciter 
is 210 kw. and the energy required for the maximum 
field of one machine is 140 kw. Further provision for 
emergency excitation was made by the installation of 
a 250-volt exciter bus running the full length of the 
station. Arrangements are made for connecting all ma- 
chine exciters and all machine fields to this bus. The 
bus is also served by a 150-kw. motor-generator set, 
which was installed with the first two units. Space has 
also been reserved for an excitation storage battery 
which will be installed later. There is a voltage regu- 
lator on each machine exciter and on the separate 
motor-driven exciter which supplies the excitation bus. 

Each unit is provided with an 1800-kv.-a. three-phase 
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serving the longer lines of the American Gas and 
Electric Co. 

All the feeders leaving the station are laid out on 
the radial system, arrangements being made for parallel 
operation of two lines in case of emergency. It is 
understood by operators, however, that radial operation 
is preferred and that parallel operation is an emergency 
measure. 

Each of the 11,000-volt feeders is equipped with a 
3 per cent. current-limiting reactor. These 3 per cent. 
reactors, like all other reactors in the plant, were not 
arbitrarily chosen, but were selected to limit the cur- 
rent that might flow into a short to a value well within 
the rating of the smallest oil switch in the circuit. 

All of the 66,000- and 130,000-volt transformers are 
wound so as to be interchangeable. Furthermore, the 
66,000-volt units are arranged so that they may be 
operated later at 130,000 volts. To provide further 
flexibility, arrangements have also been made for con- 
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FIG. 7. SINGLE LINE DIAGRAM OF THE MAIN ELECTRICAL CONNECTIONS OF THE WINDSOR PLANT 


transformer to step down the potential from 1100 to 
550 volts to drive the motors of its own auxiliary 
equipment. The electrical requirements of auxiliaries 
attached to one unit are about 1500 kv.-a. The stoker 
motors are not included in this aggregate since they 
are direct-current machines and are operated from 
600-volt motor-generator sets which also supply cranes, 
hoists, automatic elevators and coal-mining equipment. 
Two 1800-kv.-a. station auxiliary transformers, in ad- 
dition to the one attached to each turbine, are operated 
from the 11,000-volt bus section, and supply motors 
about the station which are not directly connected with 
any particular unit. They also supply energy for oper- 
ating the motor-generator sets which furnish energy 
for the direct-current auxiliaries. 

The feeders leaving the station can be divided roughly 
into four groups: The 11.000-volt feeders which supply 
local industries; 25,000-volt feeders which supply a 
network of the West Penn system; 66,000-volt feeders 
which supply some of the lines of the American Gas 
and Electric Co.; 66,000-volt feeders, which will ulti- 
mately operate at 130,000 volts and which serve a part 
of the West Penn system; and 130,000-volt feeders 


necting together the 66,000-volt busses in the high- 
fension yards of the two companies. 

From the main 11,000-volt bus the energy which is 
to be transmitted at 130,000 volts leaves the station 
through 30,000-kw. banks of transformers, the low- 
tension switches for which are located inside the sta- 
tion, Fig. 9. In the 130,000-volt yard the transformers 
are tied in solid on the low-tension side. Here a high- 
tension transfer bus is provided, so that the load from 
any outgoing 130,000-volt line can be distributed over 
other operating banks of transformers in case it is 
necessary to shut down one bank. 

In the 66,000-volt yard of the American Gas and 
Electric Co., a double 66,000-volt bus has been provided; 
it is at present supplied by a bank of 20,000-kv.-a. 
transformers, and all outgoing 66,000-volt feeders are 
connected to this bus. Provision is made for the future 
installation of a bank of 66,000-volt transformers when 
the load conditions require it. 

In the West Penn high-tension yard the 66,000-volt 
bus is normally only a transfer bus, the energy being 
supplied through a bank of 30,000-kv.-a. transformers. 
The same provision for flexible operation is made in the 
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yard as obtains on the 130,000-volt bus of the American ruption in the flow of cooling water to the high-tension. 
Gas and Electric Company. transformers. 

The control of turbines, exciters and auxiliary trans- The 11,000-, 25,000-, 66,000- and 130,000-volt feeders 
formers is centered on a benchboard so located in the are all equipped with induction-type inverse time-limit 
operating room that the operator faces the turbine room relays. The transformers are protected by definite 
time-limit relays. The 25,000- and 66,000-volt relays 
are given a minimum setting of two seconds. The 
130,000-volt relays are set for three seconds. The trans- 
former relays have a minimum setting of three seconds. 
The 11,000-volt feeders will supply only local territory. 

The design and construction of the station, including 
the high-tension yard of the West Penn Power Co., were 
carried out by Sargent & Lundy, consulting engineers, 


FIG. 8 PARTIAL VIEW OF THE OPERATING ROOM 


while handling the equipment, Fig. 8. A glass parti- 
tion between the operating room and the turbine room 
permits a view of practically the entire floor of the 
latter. Outgoing feeders are controlled from a vertical 
switchboard at the opposite side of the room from the 
benchboard. Voltage regulators and curve-drawing 
instruments are located on pedestals at the center of 
the room. The 600-volt direct-current board and the 
watt-hour meter board are at opposite ends of the 
operating room. This arrangement places the switch- 
boards requiring the most attention at the most con- 
venient location for the operator. It was also thought 
advisable to place the battery-charging equipment and 
panels in an alcove off the operating room, where they Chicago. The high-tension yard of the American Gas 
are readily accessible to the switchboard operators. One and Electric Co. was handled by the Electric Bond and 
of the unusual features in this room is a provision for Share Co. The subcontracts for the building founda- 
reading the temperatures of transformers in the high- tions, the high-tension yard foundations and the railroad 
tension yard and the temperatures of important parts foundations were all awarded to the Foundation Com- 
of the 30,000-kw. generators. Alarm bells and lamps pany of America. The Riverside Bridge , CO. was 
are also placed here to warn operators of any inter- awarded the contract for the steel. 


FIG. 9. A BATTERY OF OIL SWITCHES 


PRINCIPAL EQUIPMENT OF THE TRESENT WINDSOR, W. VA., POWER PLANT 


No. Equipment Kind Size Use Operating Conditions Maker 
2 Turbines Steam, horizontal 30,000-kw., 80 per 
cent. power factor Main generators 11,000-volt, 3-phase, 60-cycle, 1,800r.p 
230 Ib. steam, 200 deg. supe rheat ; “oe Electric Co. 
8 Boilers .. B. & W. water- 
tube... 12,625 sq.ft. heating 
surface. . Main steam generators... 259 |b. pressure, 250 deg. peas: .... Babeock & Wilcox Co. 
8 Cleaners Soot. Boiler tubes... ... With steam pressure. ........ .. Diamond Power Specialty Co. 
8 Stokers Front inclined un- 
derfeed. . 14retort....... Boiler furnaces. Motor-driven, silent-chain drive........ Westinghouse Elec. & Mfg. Co. 
8 Motors Direct-current.... 35-kw.... Driving stokers. .... 600-volt d.c., variable-speed. .......... Westinghouse Elec. & Mfg. Co. 
& Economizers High-pressure.. 8,256sq.ft. heating- 
surface. One with each boiler .. Placed above the boilers. ............ B. F. Sturtevant Co. 
& Fans Multivane, dou- ‘= 
ble-suction. . Induced draft . 290r.p.m., placed above boilers. ........ B. F. Sturtevant Co. 
8 Motors... Induction. ee Driving induced-draft fans... 290 r.p.m., 500 volts, 3-phase, 60-cycle... Westinghouse Elec. & Mfg. Co. 
Fans Conodial, double- 
, suction .. 3,5001b. air per min. Forced draft......... .. Placed back of boilers, motor-driven... Buffalo Forge Co. 
8 Motors.. Induction. ... 100-hp...... Driving forced-draft fans..... 500 volts, 3-phase, 60-cycle....... .. Westinghouse Elec. & Mfg. Co. 
4 Stacks .. Steel, brick-lined. high. 133 ft 
Three boilers per stack... . With forced and induced draft. . 
2 Condensers.. Leblanc, surface.. 50, 000 sq.ft... . With main turbines. .... .. 29.2 in. vacuum with T-dee. 
are Westinghouse Electric & Mfg. Co. 
2 Pumps.. Double-runner... 50,000 gal. per min. Circulating water to conden- ; 
350r.p.m., motor-driven............. Worthington Pump & Co. 
2 Motors..... Induction... 600-hp...... Driving circulating pump. ... 350r.p.m., 550-volt, 3-phase, eee: .. Westinghouse Elec. & Mfg. Co. 
2 Heaters..... Open .... . Feed-water heating....... Takes water from primary heater....... Warren-Webster & Co. 
4 Pumps.. Turbine..... One motor, three turbine-driven.. . Worthington Pump & Machinery Co. 
| Motor...... Induetion.... 300-hp _ Drives 6 in. boiler-feed pump. 1,750r.p.m., 500-volt, 60-cyele.. Westinghouse Elec. & Mfg. Co. 
3 Turbines.... Horizontal........ 300hp....... Drives 6-in. boiler feed pumps Direct-connected........... . Westinghouse Elec. & Mfg. Co. 
2 Pumps.. Turbine Station service and 
One motor, one turbine-driven......... Pump & Machinery Co. 
Screens. Revolving...... Chain. Belt Co. 
Cranes, trave ling, for turbine and boiler rooms 


Oiling system. 
Fquipment for American Gas & Electric Co.'s high- tension yard. 
Equipment for West Penn. Power Co.'s high tension yard 
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Effect of the War on Engineering Education 


By C. R. MANN 


The engineer, not the banker, the real power be- 
hind the throne. He is vitally involved in the 
control of credit, in the interpretation of the daily 
news and in the organization of industry and 
commerce. There must be closer codperation be- 
tween school and industry. The war has revealed 
a profounder appraisement of human values and 
costs and has hastened the transformation of the 
individualistic man into a community man will- 
ing to do his best for the common welfare. The - 
day of the real industrial university is at hand. 


war could not’ last long because, however much 
--kings and kaisers might wish to continue, the 
banker would stop it.. But the financiers have not come 
up to our expectations in this matter, and we have there- 
fore been compelled, unwillingly perhaps, to recognize 
that money is. not the ultimate measure of national 
strength. National credit is the result and not the cause 
of intelligent industrial production; the engineer, not 
the banker, is the real power behind the throne. 

This fundamental fact now seems so simple and self- 
evident that it is rather hard to remember the time 
when we thought otherwise. But though the rugged 
outlines of this fact are now sharply silhouetted against 
the ruddy dawn of the-new age, the details of its mean- 
ing are but dimly discernible through the haze of specu- 
lation over the significance of the struggle. Naturally, 
the engineer is intensely interested in the development 
of the details of the picture, for on him devolves th 
duty of interpreting the coming conceptions in terms of 
materials and organizations of men. And if educatior 
makes men, engineering education must be the first t 
feel the thrill of the dawning day. 


To: years ago most of us thought that a world 


THREE ELEMENTS CAN BE PERCEIVED 


Three elements in the picture can now be plainly per- 
ceived. These indicate that the engineer is from hence 
forth vitally involved in the control of credit, in the in- 
terpretation of the daily news, and in the organiza- 
tion of industry and commerce to make goods cheap and 
men dear. 

In performing the first of these new functions the 
engineer becomes the partner of the banker to deter- 
mine which projects are worthy of financial support and 
which not. As the engineering spirit is more and more 
infused into this dispensing of credit, public service 
rather than excess profit becomes the inspiration for 
enterprise; intelligence in production becomes the best 
security for loans; ability to deliver the goods becomes 
the sure basis of financial success; and the control of 
tools gradually passes from the hands of those who own 
them legally into the hands of those who can use them 
effectively. 

Newspapers and periodicals already sense the expan- 
sion of the engineering spirit in the struggle to make 
the nation strong. The distribution of wheat, the sup- 
ply of sugar, the transportation of coal and the price 


of bread are now subjects that occupy an amount of 
space in the daily press that only a Thaw trial could 
formerly command. The public has never before real- 
ized how vital and how interesting factories, freight 
cars, warehouses, terminals, trucks and ships really are. 
Some faint conception of the necessity of organization 
for the common project of liberating life by winning the 
war seems to be taking shape; while an impelling desire 
to serve and to subordinate personal preferences to com- 
munity interests appears to be dimly developing. These 
faint feelings of fraternity may grow into driving im- 
pulses if editors continue to extol engineering enter- 
prise rather than private profit in their interpretations 
of the daily news. — 
ENGINEERS HAVE ORGANIZED To BUILD UP BUSINESS 


In many communities chambers of commerce or 
groups of engineers have organized to build up business 
and boom the town. Through their efforts living con- 
ditions have been improved and many a city is being 
made a better place for homes. But the progress has 
always been hampered by the vested rights of individu- 
als and of corporations, so that none has yet dared to 
envisage an entire community as a single working plant 
for the purpose of organizing it for the most intelligent 
production of human wealth. This can now be done. 
The war is opening many hitherto blind eyes to see that 
each gains more than he loses when he merges his 
strength with the might of all in an organization that is 
constructed for the purpose of releasing creative energy 
by giving each the work he is best qualified to do. 

The time has come for such an organization in every 
community and every state, because the Federal Gov- 
ernment is struggling to shape the nation into an or- 
ganization of this type. Only so may the nation be 
strong; only so many communities add their utmost to 
the nation’s strength. The responsibility for this work 
must finally be shouldered by engineers who are both 
masters of the mechanic arts and molders of men. 

For many years this country has been drifting toward 
the realization of these requirements. The war has but 
accelerated the process and precipitated conclusions that 
were bound to come, otherwise men trained by experi- 
ence to meet the present crisis could not now be found. 
Continuity demands that the same conclusions remain 
valid long after the war is ended. Therefore, engineer- 
ing schools will render service in proportion as they 
grasp the implications of these conclusions and express 
them effectively in the daily work of instruction. 


CLOSER COOPERATION BETWEEN SCHOOL AND INDUSTRY 


The possible conclusions for engineering education 
are many and complex, but two stand out in bold relief; 
namely, there must be closer codperation between school 
and industry, and there must be more attention to the 
appraisement of values and costs. 

The essential feature of the codperation with industry 
is not the skill, the knowledge of workmen, or the feel 
of the machines which the student acquires from shop 
experience. Important as these are, they cannot com- 
pete with the spirt of investigation which must develop 
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if the codperation between school and industry is real 
and vital. There are thousands of unsolved problems in 
even such rough shopwork as freshmen are permitted to 
do. The boy should be trained to discover these un- 
solved problems and to bring them back to school for 
discussion and solution. By making shopwork in in- 
dustrial plants the source of problems for solution in 
school, and by relating the class and the laboratory work 
in some degree to the problems raised, conditions most 
favorable to the self-development of the student may be 
realized. As he progresses, the problems become more 
and more intricate; until in his last year, if he has 
shown real engineering ability, he may be assigned as 
helper in industrial research, either at the plant or in 
the school laboratories. After such a training in defin- 
ing and solving problems, closely coérdinated with in- 
struction in science and drill in mathematics, he should 
be able on graduation to take a responsible position 
without serving several years as an apprentice as is 
usual under present conditions. 

To the faculty this type of codperation with industry 
brings incentives for creative work in production and 
in education. For coéperation makes the school the 
source of solutions of industrial problems, not only with 
respect to the technique of manufacture, but also con- 
cerning the correlation of the community’s productive 
processes with the training of its citizens as intelli- 
gent workers. Hitherto manufacturing companies have 
stood aloof and regarded one another with suspicion— 
and the Federal Trade Commission discovered that 200,- 
000 of them are not paying expenses; but now they are 
ready to coéperate. Similarly in education, many manu- 
facturers are supporting corporation schools to train 
their own help, while more than half the children in 
the entire country quit school at the sixth grade with- 
out being trained to earn a living; but they too are now 
ready to codperate. If the men who are teaching in en- 
gineering schools rise to the responsibility and organize 
for the systematic study of community production, they 
could soon create a true university, with its feet firmly 
planted in industry and its soul consecrated to the task 
of utilizing science and literature to liberate the crea- 
tive energies of men. 


APPRAISEMENT OF VALUES AND COSTS 


While close coéperation between school and industry 
gives that practical experience which is essential for 
mastery of the mechanic arts, it is not in itself sufficient 
to enable the schools to meet adequately the fundamental 
requirements of engineering in the new epoch. The 
Germans are technically well trained in the mechanic 
arts, yet they are but brutally strong. In order to 
strengthen the nation by infusing the engineering spirit 
in the control of credit, in the interpretation of the 
daily news and in the organization of industry for the 
production of human wealth, the engineer must have 
sound judgment in the appraisement of values and costs. 
This requires not only an understanding of finance and 
the meaning of money, but also a sympathetic apprecia- 
tion of the things humanity holds to be most worth 
while. Even a practical project like building a bridge 
is ultimately controlled by some man’s decision that the 
resulting value is worth the cost; and this decision is 
more difficult and subtle when it concerns profoundly 
the production of human wealth and the appraisement 
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of human values and costs. The engineer is too often 
obliged to be only the employee of the bank, the corpora- 
tion or the state commission, because he believed that 
engineering is wholly a matter of technical skill; when 
control in this, as in everything else, is really vested in 
the decision of the question whether the game is worth 
the candle. 

_ The training in the appraisement of values and costs 
does not require the addition of formal courses for 
that purpose, but rather the injection of this point of 
view into every branch of school work. For example, 
experiments in chemistry need not always be of the 
type, “Analyze tnis baking powder.” The project, 
“Make baking powder and find out if it is cheaper and 
better than any you can buy,” is vastly more effective as 
a training exercise. Presented as a personal effort to 
appraise the human values and costs in life’s experi- 
ences, literature fascinates engineering students. Eco- 
nomics delights them when it is a critique of proposed 
solutions of the social problems defined by their daily 
coédperation with labor. Such exercises also foster the 
development of those homely virtues which always make 
the working people the bulwark of a nation’s strength— 
the sense of justice, feelings of neighborly kindliness, 
devotion to right and respect for God and man. 


OPPORTUNITY OF THE INDUSTRIAL UNIVERSITY 


Thus because the war has revealed a profounder ap- 
praisement of human values and costs, and because the 
war has hastened the transformation of the individual- 
istic man, selfishly seeking his own personal profit, into 
a community man willing to do his best for the common 
welfare, the ideal that was set for the engineering 
schools in the passage of the Morrill Act in 1862 may 
now be achieved. For many of the first schools founded 
under that act were called “Industrial Universities”; 
but they soon dropped the “industrial” from their titles, 
fearing lest they lose caste in academic councils. But 
now, if they gladly grasp the opportunity opening be- 
fore them, they will claim with pride their abandoned 
surname and proceed to demonstrate that the engineer, 
the creator of a new earth, is also the prophet of a 
profounder philosophy of life. 


Carbon-Monoxide Gas Poisoning 

Breathing of furnace gas, smoke in burning buildings, 
the “afterdamp” of explosions of coal dust, etc., has 
caused many deaths due to poisoning by carbon monox- 
ide. How this kills is described in the Journal of the 
American Medical Association. 

Carbon monoxide has an avidity for hemoglobin, the 
red coloring matter of the blood, with which it forms 
the same combination as does oxygen, only 250 times as 
powerful. 

It is, however, a misapprehension to suppose that this 
combination is permanent. A man brought out to the 
fresh air, or, better still, to whom air mixed with oxygen 
can be administered, will generally recover if exposure 
is within the following limits. 

As a rough estimate, it may be stated that usually 
a man will die who has breathed 0.2 per cent. of carbon 
monoxide mixed with air which is in other respects 
normal, for four or five hours, or 0.4 per cent. for one 
hour. With from 2 to 5 per cent. of carbon monoxide 
death follows almost as quickly as in drowning. 
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The Electrical Study Course—Commutator 
Construction 


The construction, methods of insulating and dif- 
ferent materials used for insulating commutators 
for direct-current machines are described. 


coil is connected to rings R, and R,, as in Fig. 1, 
and revolves between the poles of a magnet as in- 
dicated, an alternating current would be caused to flow 
in the external circuit C. It was also shown that this 
alternating current could be changed into a current that 
flows in one direction—that is, a direct current—by con- 


|: A previous lesson it was shown that if a single 
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FIG. 1. ONE-COIL ALTERNATING- FIG, 2. 
CURRENT GENERATOR 


necting the ends of the coil to a divided ring S, and S,, 
as in Fig. 2. This divided ring represents the simplest 
form of what is called a commutator on a direct-current 
machine. Fig. 2 also represents the simplest form of an 
armature, one that has only one coil revolving in a two- 
pole field. In the commercial type of direct-current 
generators a large number of coils, depending upon the 
size of the machine, are arranged on the armature and 
connected to a commutator. ck 

The commutator is made up of a number of copper 
segments similar to the one in Fig. 3, each segment be- 
ing insulated from the other. These segments are 
slotted in one end, as shown, so that the armature-coil 
leads may be easily connected. Many of the large-sized 
commutators have an extension soldered to each segment 
or bar, as in Fig. 4, so that, instead of the coil leads 
being bent down to the commutator, they are brought 
out almost on a level with the periphery of the armature. 


CURRENT GENERATOR 


Fig. 5 shows a section through a common type of 
commutator. The black lines A across the surface are 
insulation, usually mica, between the segments. The 
heavy black lines B are also insulation, therefore it is 
evident that each segment is insulated from the iron 
or steel form. Each division on the commutator is 
called a bar or segment. The bars and insulation are as- 
sembled on the vee and sleeve C. Then the front vee, D, 
and its insulation are put in place and the nut E, which 
is threaded on the sleeve C, is screwed up as tight as it 
can be drawn. On account of the expansion and con- 
traction of the commutator, caused by wide variations 
of temperature and strains due to centrifugal force, it 


ONE-COIL DIRECT- FIGS. 3 AND 4. TYPES OF 


COMMUTATOR BARS 


is necessary that the clamping rings hold the bars and 
insulation very tight, or there will be a movement of 
the bars that will cause serious trouble. 

The insulation used between the bars is usually mica 
or micanite, about + in. in thickness, and in fact this 
is the only material that has been found that will stand 
up under all conditions. Micanite consists of thin flakes 
of mica built up into sheets and held together by a 
suitable binder. In some of the small-sized commu- 
tators, during the last two or three years, the bars are 
molded into the metal sleeve with an insulating com- 
pound. This construction for small-sized - machines 
seems to give satisfactory results. In the early develop- 
ment of the art various material were tried for insulat- 
ing commutators, such as red fiber, fish paper, asbestos, 
etc., and various combinations of these materials and 
also mica and other insulations built up in alternate 
layers, but all have been discarded. 
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One of the troubles with most of the substitutes for 
mica insulation in commutators is, they are easily eaten 
away in case of sparking at the brushes. Furthermore, 
all fibers or papers are subjected to more or less con- 
traction and expansion due to moisture conditions. This 
eventually led to slight looseness between the bars and 
insulation, so that oil or copper and carbon dust could 
penetrate and cause pitting of the commutators. One 
of the chief requisites of a commutator insulation is 
that it shall not be affected by moisture and changes of 
temperature; also, it must possess a certain elasticity so 
that it will fill the space between the bars irrespective of 
the expansion and contraction of the commutator. So 
far, mica seems to possess these requirements to a 
greater extent than anything else. The story of cum- 
mutator insulation is one of the most interesting chap- 
ters in the history of electrical development. 

Many other kinds of commutator construction are 
used, especially in the older types of machines, besides 
that shown in Fig. 5, some of which are indicated in 
Figs. 6 and 7, from which it is seen that the general 
principle is the same. In the larger-sized machines the 
commutators are built upon a cast-iron spider, the same 


FIG.7 FIG.& 


FIGS. 5 TO 8. TYPES OF COMMUTATORS 


as the armature core. Fig. 8 shows a cross-section of a 
large commutator that is representative of large-sized 
construction. 

In problem 1 given in the last lesson, the cross-sec- 
tion of the conductor was 18,750 cir.mils. The resist- 
(10.7 _ 10.7 _ 
cir.mils 18,750 
0.00057 ohm. When 35 amperes is flowing through the 


ance per foot of copper is R = 
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conductor, the volts drop per foot is Eg — RI = 
0.00057 « 35 = 0.01995 volt. 

Fig. 9 is a layout of problem 2 given in the last lesson. 
If the cross-sectional area of the line conductors is 6530 
cir.mils, or No. 12 B. & S., then their resistance is that 


75 


90 


sees 


FIGS. 9 AND 10. COMPLEX CIRCUITS 


of 150 feet of No. 12 wire, from which R, = 150 
0.0016 = 0.24 ohm. The resistance is also R, = 


10.7L 10.7 X 150 


The joint resistance of the three lamps in parallel is 


rt: 45° 90° 180 180 
Then the total resistance of the circuit is R = R, + R, 


i E 135 
= 0.24 + 25.7 = 25.94 ohms, and ] = R~ 394 
5.2 amperes. 

The value of the current in the circuits will be in- 
versely proportional to their respective resistances; 
that is, since r, has the highest resistance of the three 
lamps, the value of the current in this circuit will be 
the lowest. Since r, is one-half the value of r,, if one 
part of the current flows through r,, two parts will flow 
through r,, and as r, has only one-quarter the resist- 
ance of r,, if one part of the current flows through r,, 
four parts will flow through 7, From this we can say 
that the current may be divided up into seven parts, one 
part flowing through 7,, two parts through r, and four 
parts through r,. If seven parts equal 5.2 amperes, one 


part equals °2 = 0.743 ampere, two parts equal 0.743 & 


2 = 1.486 amperes and four parts = 0.7438 kK 4 = 
2.972 amperes; that is, r, takes 0.743 ampere, r, 1.486 
amperes and r, 2.972 amperes. 

Another way of finding the current in the three cir- 
cuits is to find the value of the volts E, at the lamp 
terminals, and then by Ohm’s law find the current in each 
circuit. - The volts drop in the line is fz = RJ = 0.24 
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X 5.2 = 1.248 volts, and Ea = E — Ea = 185 — 1.248 


== 183.752 volts. Then the current in 7, is i, = on 


180. 0.743 ampere; in r, is 7, = 
1.486 amperes; and in 7, is i, = a = BP = 2.972 
1 


amperes, which checks up with the values obtained by 
the foregoing methods. 

’ 1. In Fig. 10, find the joint resistance between points 
A and B. If points A and B are connected to a 75-volt 
circuit as shown, what will be the total current flowing 
in the circuit and the current in each branch? 

2. At 115 volts a given circuit takes 15 hp. Find 
the current flowing in the circuit and the ohmic re- 
sistance. 


Garabed: Boon or Buncombe? 


Jules Verne in all his vivid imaginings never conjured 
up a more astounding and unbelievable story than that 
which is being told by Garabed T. K. Giragossian, a 
naturalized Armenian, who claims to have discovered a 
supply of free energy and to have invented and per- 
fected a means whereby that energy can be converted 
into usable forms. He denies emphatically that it is 
perpetual motion or that it in any way controverts the 
law of conservation of energy, over which so many 
would-be inventors have tripped. He simply makes use 
of an inexhaustible quantity of energy that exists every- 
where and that cannot be monopolized. 

No one except the inventor has any information as 
to the exact nature of the free energy or the method 
by which it is used. He has firmly and consistently de- 
clined to divulge the secret until both the idea and the 
machinery for its development have been fully pro- 
tected. This has been accomplished by the passage, on 
Jan. 16, of a joint resolution by Congress, authorizing 


the acceptance of the invention for the free use of the . 


United States Government, protecting the inventor for 
a period of seventeen years, and providing for the ap- 
pointment of five eminent scientists (to be approved 
by the Secretary of the Interior) to determine whether 
the discovery is a splendid benefaction or a stupendous 
bluff. 

Mr. Giragossian, who is a citizen of Boston, has 
named his discovery the Garabed. With it he proposes 
to displace the steam engine as a prime mover. The 
steam boiler will be relegated to the scrap heap or the 
museum of antiquities. Smoke troubles will be at an 
end, for coal will be no longer needed for fuel. Pe- 
troleum will be used largely for making soap. The in- 
dustries of the earth, the needs of the home, the illu- 
mination of cities, all the innumerable activities of hu- 
mankind will eventually depend on the Garabed. 

So far as it is possible to conjecture, the atmosphere 
is the inexhaustible reservoir of energy to which Mr. 
Giragossian refers, for, at a hearing before the House 
Committee on Patents, he was asked whether his pro- 
cess or contrivance is applicable to the submarine, and 
he declined to give an unequivocal answer. He does 
claim, however, that the motor by which he utilizes the 
free energy can be used for ship propulsion, haulage of 
railway trains, driving airplanes, production of electric- 
ity, pumping water, and doing the thousand-and-one 
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things that have hitherto been done by steam engines 
and other types of motors; and he claims further that 
his motor will operate with the same certainty and 
regularity in all climates and at all altitudes, with- 
out human assistance. 

The advantages of such a device—if it actually exists 
outside the imagination of Mr. Giragossian—are obvi- 
ous. It is absolutely independent of auxiliary appa- 
ratus, for it is complete in itself, whereas the steam en- 
gine must have a boiler with its furnace, pump and 
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GARABED K. GIRAGOSSIAN 


other accessories. The Garabed is much smaller and 
lighter than the steam engine of equal output, is easily 
portable and will produce power anywhere at no cost 
other than the wear and tear on the machinery. With 
practically unlimited power at little or no expense, 
human labor will be vastly lightened and labor troubles 
will disappear. At the same time the productive capac- 
ity of industry will be enormously increased, and the 
present era of prosperity will be insignificant in com- 
parison with that which will come when the Garabed is 
used universally. 

The effect on social and economic conditions will be 
equally startling and revolutionary. Free energy in un- 
limited amounts will result in the production of an 
abundance of all those things necessary to the ex- 
istence and comfort of the race. Thus, poverty will be 
wiped out and luxuries made the heritage of all. 

Such prophecies as these have been made before and 
have been met by the sneers and laughter of all classes 
of people. Mr. Giragossian has not been exempt from 
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ridicule; but his unwavering faith in himself and in 
the incalculable value of his discovery has made him 
indifferent to the derision of his fellowmen. For twenty 
years he has patiently pursued the task of developing 
his idea and rendering it available for general use. 
Three years ago he perfected the device, and since that 
time he has been trying to have it protected so that 
he shall not be robbed of the credit and the benefits of 
the invention. 

The adoption of the joint resolution does not obligate 
the United States to buy the invention. If the com- 
mittee of five eminent scientists decide that the Garabed 
is practicable, then the United States may, at its option, 
purchase from the inventor the exclusive right to utilize 
the discovery. The sum to be paid, in case the option to 
purchase is exercised, will be settled upon by a com- 
mittee of even number, half of whom are to be selected 
by the Secretary of the Interior and the other half by 
Mr. Giragossian, and the verdict of this committee is to 
be subject to the approval of the Secretary of the In- 
terior and the inventor. If the United States decides 
not to buy the invention, the rights of Mr. Giragos- 
sian remain, as guaranteed by the resolution. 

It is significant that this man’s enthusiasm, sincerity 
and intelligence so impressed the Committee on Pat- 
ents and other members of the House that the resolu- 
tion was adopted by a vote of 234 to 14. In the Senate 
it was approved without much debate, on the recom- 
mendation of the Patents committee. By this means 
the upper body relieved itself of being held up to ridi- 
cule in case the Garabed fails to demonstrate its in- 
ventor’s claims. 


TRUTH OF CLAIMS REMAINS To BE PROVED 


The ability of Mr. Giragossian to substantiate his as- 
sertions, by the exhibition of a motor that will run with- 
out the application of any of the commonly known forms 
of energy, remains to be proved. The inventor himself 
is confident and unperturbed, reiterating that he can 
and will do all that he has promised, and more. If he 
succeeds, as everyone would be glad to see him, the 
United States will have in its possession an agency by 
which the war can be brought to an end with stunning 
suddenness and certain victory; and in the peaceful 
years that will follow, the same agency will give to the 
nation an increase in material prosperity and happiness 
such as the world has never seen. 

It is foolish to regard Mr. Giragossian as a harmless 
lunatic. That which he proposes is fantastic in the ex- 
treme and subversive of fixed ideas. But it must be 
remembered that people ridiculed the possibility of the 
airplane, the wireless telegraph and scores of other 
scientific discoveries that have now become familiar 
factors in everyday life. We are in an age of search- 
ing investigation and rapid development. The impos- 
sibilities of yesterday are the achievements of today; 
dreams of yesternight are realities tomorrow. It is 
unwise and unsafe to pass judgment on the discoverer of 
_the Garabed. If he proves his assertions, the world will 
acclaim his genius and laud his perseverance. If he 
fails, his extravagant promises will be a boomerang that 
will knock him into the darkest corner of that limbo 
reserved for perpetual-motion cranks and other power- 
generating fakers. 


Vol. 47, No. 7 


Four-in-One Cartridge Fuse 


No doubt many readers will recall the description of 
the Six-in-One plug fuse appearing in the July 11, 1917, 
issue of Power. Recently a four-in-one cartridge fuse, 
known as the Atlas fuse, has been placed on the market 
by the Atlas Selling Agency, New York City. A sec- 
tional view A and a view B of the fuse exploded are 
given in the figure. 

From the outside this new type of fuse looks the same 
as the standard type of cartridge fuse and can be used 
anywhere that standard fuses are used. However, in- 
stead of a single chamber, as in the ordinary type of 
cartridge fuse, the inside of the shell is divided into 
four compartments by four pieces of fiber, bent and 
assembled as shown at C in both views. The fiber com- 
partments fit into grooves D in the fiber-containing 
shell, making a very strong construction. 
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SECTIONAL VIEW aND PARTS OF FOUR-IN-ONE 
CARTRIDGE FUSE 


One end of the fuse shell is equipped with a sta- 
tionary brass cap E. From the center of this stationary 
cap is a copper extension F' from which four fuse wires 
G run through the four separate compartments to four 
copper terminals H held in a short solid-fiber cylinder / 
at the opposite end of the fuse. On the end of the fuse 
shell containing the four copper terminals H and fiber 
cylinder J is placed a stationary brass ferrule J. Fitted 
over the stationary ferrule is a movable brass cap K, 
containing a copper receptacle L that fits over one of 
the copper fuse terminals H, as shown in the sectional 
view. This completes the circuit through the fuse from 
the movable cap K to the stationary cap E. The copper 
terminals H are slotted in the end that the receptacle 
fits over, to give them a spring and make a good contact 
in the receptacle. 

If a fuse blows, all that is necessary is to remove the 
cartridge from the clips, pull cap K out about } in. and 
give it a quarter turn, push back the cap and another 
fuse element is in circuit. Replace the cartridge in the 
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clips and the circuit is again ready for service. To 
prevent making contact with any fuse element other 
than the one that is intended to be in circuit, a fiber 
washer M is placed in the top of the movable cap K. 
The blowing of a fuse element is indicated as in a 
standard fuse, by a fine steel wire N, that extends from 
the copper terminal H to the stationary cap FE. Each 
fuse element is solidly packed in its chamber with an 
insulating powder. This new type of fuse is approved 
by the Underwriters’ Laboratory and is made with fer- 
rule contacts in all amperages up to and including 60. 
All measurements and dimensions are N. E. C. stand- 
ards, thus assuring a perfect fit in every typ2 of N. E. C. 
standard panels, switchboard and inclosed-fuse cutouts. 


Velocity of Air in Ducts 


After the velocity head of air in a chimney or duct is 
found by means of a manometer or U-tube, its velocity 
is caleulated by the formula, 


v=V 2gh 
where v == velocity in feet per second, h — velocity head 
in feet, and g — acceleration due to gravity in feet per 
second = 32.16 feet. 

When the manometer contains water and the velocity 
of air is being determined, the head must be changed 
from inches of water to feet of air by multiplying by 
the ratio of the density of water to that of air. To do 
this the temperature of each must be known, as the 
weight of a cubic foot of air or water changes with 
variation in temperature. To illustrate, assume that 
the manometer reading h (the difference in level) is 
one inch of water and that the temperature of the water 
and cf the air is 60 deg. F. From standard tables, the 
weight of one cubic foot of water at 60 deg. is found 
to be 62.37 lb. and of a cubic foot of air at the same 
temperature is 0.0764 lb., or the height of the column of 
air in feet to represent the same pressure as one inch 
816.4 
0.0764 12 “1g ~ 68.08 ft. 
In other words, water is 816.4 times as dense or heavy 
as air at the temperature taken, so that a column of 
air 816.4 in., or 68.03-+ ft., would equal or balance a 
column of water one inch high or that difference in 
level in the U-tube manometer. Then applying the 
equation, the velocity of the air is found to be 


v=1 2gh=V 2 32.16 x 68.03 = 66.2 ft. per sec. 
For any other temperatures, or if mercury is used in 


the manometer in the place of water, the proper weights 
per cubic foot will have to be used. 


of water would be 


Installing Electric Cables Under 
Concrete Floor 
By D. R. SHEARER 


Sometimes it becomes necessary to run heavy light 
and power cables under concrete for some distance, as 
for instance, from the generator to the switchboard in 
a power plant or from the transformers to the switch- 
board in a substation. Of course conduit is an excellent 
runway for such cables, but at times this is difficult to 
secure and some substitute becomes necessary. 


An excellent method is to place a trough form in the 
earth floor before the concrete floor is laid. On the 
bottom of this form are placed cross-pieces of creosoted 
wood about three feet apart and slightly longer than 
the trough is wide. After the concrete sets the form is 


SECTIONAL VIEW OF CABLE DUCT 


taken out, leaving the cross-pieces embedded in the bot- 
tom of the cement trough. 

The cables are then cleated to the cross-pieces with 
porcelain cleats and heavy screws. Either iron or rein- 
forced concrete may be used as a cover for the duct. 
This can be removed at any time for cleaning the cables 
or attaching other leads. The figure gives a sectional 
view of the duct construction. 


To Determine Heating Requirements 
By M. WILLIAM EHRLICH 


Under the present stress it is more important than 
ever to provide adequate heat for the comfort of work- 
ers, lest quality and output be impaired. Suppose a 
case of a corner office or workroom that could not be 
heated satisfactorily although it had been figured by the 
old rule allowing one square foot of direct steam radia- 
tion to take care of 80 cu.ft. of space and accordingly 
a radiator having 30 sq.ft. of heating surface was in- 
stalled. Experience has shown this to be wrong. The 
mistake was made in using a thumb-rule to arrive at the 
radiator size. This has often proved to be a dangerous 
procedure unless seasoned with judgment based on ripe 
experience. 

The cubical contents of a room have but little to do 
with its heating requirements. They enter into the 
question only as regards air leakage or ventilation, and 
in direct heating this factor depends mainly on the in- 
filtration of air leaking through the door and window 
crevices. This has been found to average one air change 
per hour when doors and windows are closed. When 
some form of ventilation is desired, more air may be 
admitted through windows or otherwise, and the radia- 
tors must be proportionately larger to take care of this 
air change in the room. The cubical contents of the 
room are therefore taken to represent one change of air 
an hour which is usually but a small: pcrtion of: the 
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heating requirements, as will be shown. What does 
count, however, is the weather exposure and the ma- 
terials used in the wall construction. The “exposure” is 
that part of the wall of a room or building which is 
subjected to the direct action of the outside weather, 
such as the walls, windows and doors facing on a street 
or other open space and also the roof. The chief heat- 
ing work to be done depends on the losses through such 
exposed surfaces and is a component of the aggregate 
of such surfaces, their material and thickness and the 
difference in temperature between the indoor and the 
outside air. Thus, when it is —5 deg. outside and 65 
deg. indoors, the difference is 70 deg., or with +10 deg. 
out of doors and 70 deg. indoors the difference in tem- 
perature is 60 deg. A temperature difference of 70 has 
become a standard for calculating radiator sizes in the 
eastern section of this country as well as elsewhere if 
climatic conditions are similar. 

The demand on a heating system naturally varies 
with the fluctuations of the outdoor temperature, but 
the radiators must be selected to adequately serve the 
maximum difference in temperature. The total heat 
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loss for any condition is the sum of the transmissions 
through all the surfaces and for air change, for any 
difference in temperature between inside and outside air. 

As an illustration take a room arrangement as shown 
in Fig. 1, where each of three offices adjoining has a 
cubical contents of 1500 cu.ft., or an inside measure- 
ment of 10 x 15 ft. with a ceiling height of 10 ft. The 
windows are 3 x 5 ft. each and the outside temperature 
is taken at zero while 70 deg. is maintained indoors. 
Room No. 1 has two outside walls, a gross exposure of 
(15 and 10 times 10 ft. high) 250 sq.ft. Two windows 
(30 sq.ft. of glass) deducted from 250 leaves 220 sq.ft. 
net for exposed wall. No. 2 has one (10 & 10) 100 sq.ft. 
gross wall exposed to the weather, less 15 sq.ft. for the 
window, leaving 85 sq.ft. net wall exposure. No. 3 has 
three sides 10 + 15 + 10 = 35 times 10 ft. high, or 
350 sq.ft. gross wall exposed, less three windows, or 45 
sq.ft., leaving 305 sq.ft. net wall exposure. With such 
great differences in the surfaces through which heat is 
lost, each room will require a different amount of radia- 
tion, but on the basis of cubical contents each would get 
a radiator of the same size or, say, 80 cu.ft. to one 
square foot heating surface would be 1500 —- 80 = 18! 
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sq.ft. This, obviously, cannot be right for three such 
conditions. 

To properly determine what the radiation should be 
involves a series of computations. To eliminate this fig- 
uring the chart, Fig. 2 (p. 225), has been prepared for 
low-pressure steam and hot-water heating by direct ra- 
diation and a difference in temperature of 70 deg. The 
use of the chart for practical purposes is quite simple 
as it is only necessary to know the material and thick- 
ness of the exposed wall as shown on the scale at line A, 
and the square feet of this exposure as shown on scale R 
In case of air leakage or ventilation this same scale is 
used for reading cubic feet of air per hour. With these 
factors determined by examination and measurement or 
from plans, it is only necessary to lay a straight-edge 
across from point to point and read the answer .from 
scale C for either steam ‘or hot-water heating, adding 
together the amounts so found.-for the final answer. 
For example, take a 16-in. brick wall that has an ex- 
posure of 190 sq.ft. net. What is the amount of. radia- 
tion necessary to compensate for the heat loss through 
this exposure? Laying a rule across from scale A at 
the point marked for a 16-in. brick wallto 190 on scale 
B gives, as shown, an intersection at scale C at 13 
sq.ft. steam or about 21 sq.ft. hot-water radiation. The 
wall exposure is, however, only a part of the total heat 
loss a radiator would be called on to compensate. The 
total heat requirement is, of course, the sum of the 
losses through all exposures and air leakage. In the 
case of the three rooms shown in Fig. 1 and assuming 
the outside walls are of 20-in. concrete, the radiator 


sizes for steam would be found, by the use of the chart, 
as follows: 


Readings 


Determined from Chart, 
from Plan, ig. 2, 
Koom No. |}: Fig. | Sq. Ft. Radn. 
220 sq.ft. 23.0 
Windows (single glass)........................ 30 sq.ft. 97 
Air change 1,500 cu.ft. 
Room No. 2: 
Room No. 3: 
Total radiation. 54.3 


These values are all determined by placing a straight- 
edge from values on scales A and B and reading the 
answers directly from scale C. However, 1500, the 
cubical contents, is not on the chart, so 500 was se- 
lected of which 1500 is a multiple. For one air change 
and 500 cu.ft. the result on scale C for steam is 2.5 sq.ft. 
This multiplied by 3 gives 7.5 sq.ft. as the radiation re- 
quired to compensate for air leakage. This same 
method may be relied on for any other values not found 
on scale B, which is limited to 1000. The different 
values found when added together give the size of radi- 
ator required for the given condition, then the nearest 
commercial size radiator or a pipe coil of the required 
capacity is made up. 

By comparing the results found on a heat-loss basis 
with those of the thumb-rule ratio method, which gave 
only 183 sq.ft., it is seen why there would be difficulty 
in heating the corner rooms. 
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Self-Contained Portable Scoop 
Conveyors 
The handling of coal from railroad cars to the storage 


‘pile is often expensive, and the more automatic and 


simple the apparatus can be designed the less the labor 
and operating cost involved. There are several types of 
portable conveyors manufactured, and among them is 
the portable scoop conveyor made by the Portable Ma- 
chinery Co., Inc., Passaic, N. J., the design and applica- 
tion of which are shown in the accompanying illustra- 
tions. 

This machine is of the belt type, and it may be driven 
either by a self-contained motor or by an internal-com- 
bustion engine. It is called a scoop conveyor because 
the conveying belt receives material through a scoop 
that can be pushed into the material to be handled. The 
machine, Fig. 1, is handled by one man in loading or 
unloading, stacking or reclaiming loose material, such 
as coal, coke and ashes, at a rate of about one ton per 
one and one-half minutes. 

When used to handle from coal hopper cars, the scoop 
end of the conveyor is run in on the car and the coal 
can be elevated from the track level, a distance of from 
six to nine feet to a storage pile. One advantage of 
this machine is that by using two or more conveyors, as 
shown in Fig. 2, the coal can be elevated in successive 
stages until the storage pile has reached any desired 
height without the necessity of resorting to shoveling, 
thus saving in labor. 

When used in reclaiming coal from a storage pile, the 
scoop end of the conveyor is pushed into the pile and 
the coal is discharged into the car for conveying it to 
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The conveyor is built of steel and is mounted on two 
wheels. The driving motor is mounted on a pipe frame, 
as shown in Fig. 1, and drives the belt by means of 
chains and sprockets. When the conveyor is to be 


FIG. 2. UNLOADING CAR WITH THREE CONVEYORS 


moved, two lengths of pipe are inserted into the ends of 
the horizontal members of the pipe frame, which en- 
ables the machine to be easily wheeled from one place 
to another. 


Handling Feed Water at River Station 


It will be remembered that in the Feb. 13, 1917, 
issue of Power there was published a description of 
the River Station of the Buffalo General Electric Co., 
Buffalo, N. Y. One of the features of this: station 
is the evaporator system for 


evaporating makeup water. 
The boilers are run at 300 to 
400 per cent. rating, owing to 
the load demands increasing 
far more rapidly than plant 
expansion, the serious situa. 
tion in load having been 
brought about by the with- 
drawal of water power by the 
Canadian government. The 
evaporator system has been 
in service now for nearly a 
year, and Power readers 
doubtless will be interested to 
know how the boiler-feed 
water is taken care of. 

The evaporators ( Reilly 
multicoil) are working up to 
the limit owing to the heavy 
overloads on the boilers, so 
that they are not able to sup- 


FIG. 1. PORTABLE SCOOP CONVEYOR WITH SELF-CONTA INED MOTOR 


the boiler room. If a storage pile is such a distance 
from the car track as to be out of the range of the ma- 
chine, a second unit can be used, the first one discharg- 
ing into the scoop of the second, which discharges in 
turn into the car. In this way the coal can be conveyed 
any distance, the only limit being the number of ma- 
chines used. 


ply all the makeup water; but 
they do supply on the average 
$8 per cent. of distilled water 
for makeup purposes. Once every month the water 
in each boiler is blown down so that the water level is 
lowered about three inches in the gage-glass. The boil- 
ers are opened once every six months, and so far the 
conditions observed have been excellent. There is no 
scale, and nothing but a slight amount of mud is found 
on the lower tubes. There iz no pitting. 
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The Solution of Greater New York’s 


“9 OAL-DOCK facilities are the key to the whole 


situation!” exclaimed Harry Peters, chairman of 
the Conservation Committee of the New York Fuel 
Administration, when. interviewed on January thirtieth. 


_ And Mr. Peters is right. We concluded so ourselves, as 


pointed out in the article, “While the Idle Millions 
Shiver,” in last week’s issue. The thousands of tons 
of coal piling up on the rails at the coal docks or 
piers where great numbers of barges wait and wait, 
and the acute shortage in the greater city show 
instantly that here lie the causes of congestion and 
shortage. 


There is another factor. According to New England 


‘Fuel Administrator Storrow the New England States 


consume forty-two million tons per year, two-thirds to 
three-fourths of which is ordinarily shipped by water, 
and most of it is delivered to New England during the 
six warm months of the year. The reserve supply in 
storage in these states is gone. Everybody’s bin is 
empty. The industries and business houses in and about 
Boston must close, says Mr. Storrow, for a period two 
hundred per cent. longer during the crisis than the Na- 
tional Fuel Administration demands of the rest of the 
country. New England must make use of rail trans- 
portation to the limit of physical possibilities. This 
means throwing a severe overload on the coal piers 
located on the New Jersey shore and which also supply 
New York City, equally straining rail transportation 
from the mines to these piers and taxing barge trans- 
portation from the piers to southern New England. 

New York .City cannot escape being badly hit by the 
New England crisis and the great increase in ocean 
shipping from this port. New York City puts in only 
one-quarter to one-third of its coal during summer. 
The city has facilities for only four and one-half days’ 
storage, chiefly because of real-estate values. Along 
in October the whole city suddenly demands coal, and 
in April the demand ceases just as abruptly. The un- 
loading piers have been built and equipped to care 
chiefly for the usual demands of the Greater City. If 
the city is to be properly supplied, if New England 
is to be relieved and bunker coal furnished to the ships 
leaving New York harbor, the present piers are likely 
to be found to be wholly inadequate even if the whole 
eleven were worked day and night. 

The report of the Conservation Committee upon its 
investigation of conditions at the eleven coal piers sup- 
plying New York City, published in our last week’s 
issue, page 193, clearly reveals that the piers are not 
working at capacity, that they are inadequately equipped, 
undermanned and working but part time, considering 
twenty-four hour day operation imperative in this crisis. 
What is the good of rejoicing at the news in the papers 
each day that so and so many thousand tons of coal 


Editorials 


POWER 227 


til mir 


arrived at tidewater? It means nothing if the coal 
merely dribbles beyond that point. 

But the conditions are more severe than is revealed 
by the report. The Conservation Committee says that 
for twenty-nine days last month the eleven piers to- 
gether averaged 1335 cars unloaded per day, as against 
1800 per day last year. So far as we can learn the 
railroads operating the piers say they can unload but 
1300 per day. Their best performance was on January 
twenty-ninth, when they unloaded 1719. The Conserva- 
tion Committee, the fuel administrators and the coal 
dealers know that unless the docks can average about 
2000 cars per day, all hope of relieving the present 
situation is vain. 

It is up to the coal-pier management to do this. If 
the local fuel administrators and the railroad repre- 
sentatives cannot get together and make these provisions 
at once, it certainly becomes the duty of Mayor Hylan 
and Governor Whitman to demand that Dr. Garfield and 
Director General McAdoo authorize someone to use a 
big stick here at tidewater. 

The chief reason why the movement of anthracite is 
so slow at the piers seems to be lack of coal-pooling 
arrangements rather than physical impediments. Ac- 
cording to the Conservation Committee it handed its 
report to A. H. Wiggin, Fuel Administrator for New 
York State, and to Dr. Garfield over a month ago, or on 


_ or about the date of its issue, which was December 


thirty-first. This report stated “that this committee 
recommends the pooling of all coal so that no additional 
time may be lost in switching.” The italics are ours. 
Despite the urgent need of putting that recommendation 
into immediate effect over a month ago, only today 
(February fourth) have arrangements been put in force 
whereby barges may load with any coal available at the 
piers. And as this goes to press we are advised by the 
State Fuel Administration that this applies to three 
piers only; namely, those on the Delaware, Lackawanna 
& Western, Lehigh Valley and Erie railroads. It is 
hoped that they will go into effect for the other piers 
at an early date. The reader should understand that 
there is no pooling of anthracite as related to sizes. 
There has been a considerable increase in demand 
for coal going over these piers, says the Conservation 
Committee. Twenty-five per cent. of the coal handled 
by them now goes to New England. Ships coaled in 
New York for transatlantic service must be provided 
with sufficient fuel to carry them across the ocean and 
back again, instead of one way only, as formerly done. 
It is likely, then, that at the capacity at which the 
piers are now worked the coal will continue to pile up 
in the yards, tying up more and more cars until a 
shortage of empty cars demoralizes mining. This is 
the very thing above all that should not happen through 
causes originating at this port. New York affords 
one of the best hauls in coal transportation. It is only 
a little over two hundred miles from the anthracite mines 
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and about three hundred from the bituminous mines to 
tidewater, and a short tow, about twenty miles, from 
tidewater to the city. It is New York City’s vital 
concern how the coal piers supplying the city are 
equipped and managed. 

While the Mayor logically looks to Mr. Wiggin, State 
Fuel Administrator, and to Reeve Schley, Administrator 
for Manhattan, also to the other administrators for the 
city, to keep him informed, he must appreciate that 
these gentlemen interest themselves chiefly in individual 
consumers’ complaints and adjustments. It is a veritable 
riot of activity in the offices of fuel administrators the 
country over, so voluminous and varied are these pleas 
and “howls.” The Mayor has wired and phoned to 
Washington for priority in shipment. New York does 
not need priority. If he will, through a representa- 
tive who has investigated, concentrate his demands on 
improving the loading piers, he will get greater results. 

The question of labor is by no means a- negligible 
one at these piers. First, the function performed by 
labor there during this crisis is indeed a vital one. 
The work is not attractive. The piers are wind-swept 
and much of the coal is badly frozen. The men are 
paid, so far as we can learn, but thirty-five cents 
an hour. The pier management should not lose sight 
of the fact that the new shipyards and many other 
plants near all these piers employ tens of thousands 
of men and will soon demand more. The laborer in 
the section in which these piers are situated, par- 
ticularly the laborer in Government work, is getting 
considerably more than thirty-five cents an hour. 

Clear the coal docks in New Jersey, add to their 
discharging capacity. Relief cannot come until this 
is done and the railroads are unhampered by red-tape 
rules. 


The Ammonia Situation 

OW it is an ice famine that confronts Greater New 

York. Senator Wagner and Former Governor Odell 
estimate that the Greater City faces a shortage of 2,500- 
000 tons. The State Legislature at this writing contem- 
plates harvesting ice now while it is at its best, piling 
it on the banks of the Ashokan Reservoir, the Croton 
Lakes and other places, until storage houses can be 
built to hold it. 

The reason is that New York City relies upon arti- 
ficial ice for the greatest part of its supply. Ammonia 
is, of course, required for ice making. But the report 
is current that little of this refrigerant is or will be 
available because those products from which it is made 
are sorely needed for munition purposes and for South- 
ern cities which cannot get natural ice. 

All this sounds reasonable, particularly as related to 
New York City. Most of the ice harvested may be 
transported to the city by barge, which does not require 
freight cars nor add to the congestion on the railroads. 

One thing is sure: It is difficult to overestimate 
the importance of an adequate supply of ammoniz 
for refrigerating and ice-making purposes. Refrig- 
eration plays a most essential réle in our national 
life, a role that has not only enlarged tremendously 
in recent years, but has so changed our whole sys- 
tem of transporting, storing and consumption of 
foodstuffs that to try to abruptly effect a marked 
change in any of these would be followed by a 
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calamity as great as, if not greater than the fuel crisis. 

Now above all times there should be a full supply of 
ammonia on hand. In five or six weeks the winter will 
break and the load on refrigerated warehouses and cool- 
ing systems will rise like a kite string. The refrigerat- 
ing plants should start each with a full charge of 
ammonia. One cannot hoard ammonia by overcharging 
the system, because compressor operation will not per- 
mit of it without prohibitive mechanical trouble. Be- 
cause excess ammonia must be stored in drums in the 
average plant and because it is easily possible to keep a 
record of sales, hoarding should be easily prevented. 

It will not do for the Federal authorities to be too 
hasty in withholding ammonia, particularly from ware- 
house companies storing food. Considerable discretion 
is not only desirable but imperative. Food is now un- 
der Governmental control. On the whole owners and 
operators of these warehouses do not own the food. 
They must not be driven or goaded to an attitude of 
irresponsibility—to a state of mind that would bring 
about a condition whereby the food stored might spoil 
due to a shutdown for lack of ammonia or other causes. 
With the Federal authorities in control of food and the 
essentials necessary to its preservation, and when some- 
one else owns the food, it is not a far cry to unloading 
on the Government, to “passing the buck next door.” 
These warehouses may properly be regarded as public 
utilities. But the Federal authorities cannot be unmind- 
ful of the fact that they present a totally different prob- 
lem, as related to service interruptions, from that 
presented by railroads or the electric-power utilities, for 
example. These can pick up the load where they dropped 
it. A refrigerating plant rapidly reaches a critical 
stage once the refrigerant ceases to circulate through 
the system. While the rolling stock of the railroad and 
all freight except perishable, and the transmission lines 
and lamps of the electric utilities suffer no deterioration 
while the “power is off,” the foods in cold storage im- 
mediately start on a road whose end is ruin as soon as 
the compressors are stopped. 

Not until every source of the raw materials from 
which ammonia is made is worked to its limit, not until 
everything has been done to develop new sources, should 
ammonia be withheld. Happily, the Government, is pre- 
paring to manufacture ammonia on a great scale. 


The Great News 


HE article by Dr. C. R. Mann, on page 217, has 
a significance beyond that suggested by its title. 
Although irrelevant to the field of Power, it is 
good reading for anyone who is observing the direction 
in which things are drifting in these times, when so 
much that was regarded as immutable has broken loose 
from its moorings and so much that was apparently 
crystallized is in a state of flux. 
If we are now to “envisage an entire community as 
a single working plant for the purpose of organizing 
it for the production of human wealth”; if industry 
and commerce are to be “organized to make goods cheap 
and men dear”; if “public service rather than excess 
profit is to become the inspiration for enterprise’— 
then indeed will “the engineer and not the banker be- 
come the power behind the throne” and the word effi- 
ciency take on a new and broader significance. 
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Peening Pipe in Its Flanges 


A steam line that once came under my observation 
gave trouble by leaking at the threads in the flanges. 
To my knowledge it was taken down three times and 
the ends of the pipes calked against the flanges. If, in- 
stead, with a ball-peen hammer, the pipe had been 
peened into the flange and back for a distance equal to 
the thickness of the flange, the job would have been 
more successful. 

Many engineers make a practice of heating the flanges 
before screwing them on a pipe, believing that when 
they cool the joint will be tight. So far I have failed 
to get good results that way, but have always made it a 
practice to see that the pipe is well peened into the 
flange. The pipe should be screwed in to come flush 
with the face of the flange. If one has a lathe, the 
flange can be turned off a small amount at the inside 
edge. The pipe can then be screwed in so it projects 
through, and after it is peened into the flange and the 
recess, it can be faced off with a file, making a job 
that will stay tight. N. C. GLEASON. 

Northport, Wash. 


Hoisting Boilers to Second Floor 


The boilers in the new plant of the Studebaker 
Corporation at South Bend, Ind., weigh 30 tons each 
and had to be placed on the second floor twenty feet 
above street level. I secured a double-drum hoisting 
engine and rigged up two sets of blocks with a -in. steel 
cable, fastened one end to an overhead beam in the 
building and the other to the boiler with cables and 
clamps. The leads ran from the upper blocks to snatch- 
blocks on the building column, thence down the column 
to the ground and through other snatch-blocks to the 
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drums of the hoisting engine, all snatch-blocks being 
fastened to the building column with cable and clamps. 

We hitched 13-in. rope blocks to each end of the boiler 
to hold it away from the building and to let it come 
in gradually after hoisting it above the second floor. 
We also had a pair of skids from the ground to the 
second floor and two planks lashed to the tubes for 
the boiler to slide on, as it went up, to protect the tubes. 

In hoisting, we raised each end six feet at a time 
until we had the boiler four feet above the second floor. 
We then slacked off on the rope blocks and placed 
two 14-in. x 14-in. x 20-ft. timbers under each water-leg, 
letting them extend five feet out from building. On 
these we put three rollers with a 3 x 12-in. plank on top 
of rollers and lowered the boiler to rest on these planks 
slightly and, with two rope blocks within the building, 
moved the boiler over into place. The time required 
after the rigging was set was just one hour to hoist 
and land each boiler, and there was no damage done to 
man or material on the entire job. 


St. Louis, Mo. C. C. MULDNER. 


Regulating Fuel-Oil Burners 


I wish to add to the letter by Edward M. Walker, on 
page 807 in the issue of Dec. 11, regarding the proper 
method of regulating fuel-oil burners, that economical 
combustion is not assured unless strict attention is 
given to damper or air regulation, and in boilers of the 
B. & W. type using back-shot burners the proper place 
to observe the flame is through the small holes in the 
settings for soot cleaning, in the first pass opposite the 
second or third row of tubes where the end of the 
flame may be seen; then with the atomizer set so as to 
produce a clear flame, the breeching damper should be 
gradually closed until the end of the flame appears red 


THE ILLUSTRATIONS SHOW THE METHOD 

EMPLOYED IN HOISTING SEVERAL LARGE 

HEINE BOILERS INTO THE NEW POWER 

HOUSE OF THE STUDEBAKER CORPORA- 
TION, AT SOUTH BEND, IND. 
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or slightly smoky. In this type of setting the flame is 
directed toward the front, and with a heavy fire curls 
back over the top of the main flame body, ending in the 
lower part of the tube bank; therefore no idea of the 
actual condition of the fire can be had by observations 
taken at the front—that is, through the fire-door—be- 
cause the fire may be quite smoky either from insuffi- 
cient atomization or a deficiency in the air supply, while 
the color of the main body of the flame is not noticeably 
changed, but a glance at the tip of the flame will plainly 
reveal the condition. 

In some oil-burning plants the firemen are given in- 
structions to so regulate the dampers that a faint haze 
will appear at the stack. The careless ones soon learn 
that by setting one fire so as to produce the haze the 
remaining boilers may be operated with the dampers 
wide open, thus saving them the trouble of regulating 
the dampers, and the chief or superintendent, seeing the 
haze coming from the stack, is satisfied. This little 
trick is often played on the CO, recorder when but one 
boiler is connected to it; that boiler is operated so as 
to give a good CO, reading, while the others are neg- 
lected. A. C. MCHUGH. 

Del Monte, Calif. 


Why Twist the Pulley? 


On page 808 in the issue of June 12, 1917, Sidney A. 
Reeve asks, “Why is it that in forcing a pulley on a 
shaft, you can gain by twisting the pulley?” 

I think that this may be explained in the follow- 
ing way: Imagine you have a pulley 3 ft. in diameter 
on a 3-in. shaft, as shown in the illustration, and the 
pulley is pinched on the shaft by forces p. When a force 
F is applied to the pulley in order to force it along 
the shaft, the pulley will move as soon as F is greater 
than Spu, in which Sp — sum of pressures p and u — 
coefficient of friction. When Sp — P, then F must be 
greater than Pu. Let Pu be fi = 300 lb., then it will 
not be easy to succeed without twisting the pulley. It is 
much easier to turn the pulley round the shaft. You 


PULLEY TO BE FORCED ON SHAFT 


need but apply to the circumference of the pulley a force 
Q = 300 = 25 as this force corresponds with 
a force fg = 300 on the circumference of the shaft. 
Suppose Q = 24.9 lb. or fg = 24.9 & 4° = 298.8 Ib. 
Then the pulley will not turn. At the same time we 
apply a force fi — 32 lb. in the axial direction. The 


resultant force will then be fF — V 298.8° + 32’, which 
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is greater than 300 lb. In consequence the pulley will 
move in the direction of the resultant force fF; that is, 
it will turn round the shaft and move in an axial direc- 
tion. If we apply a force Q = 25 lb., the force F, be it 
ever so small, will Gause a movement in the axial direc- 
tion. 

This property might be taken advantage of with re- 
gard to measuring apparatus, where one wants to elimi- 
nate the influence of friction. If only we have at our 
disposal a turning force of sufficient strength, we can 
eliminate the friction in the axial direction. 

Wageningen, Holland. Y. BROUWERS. 


Repairing Worn Valve Stems 


When the valve stems of a Corliss engine become cut 
or worn from the friction of the packing, it is expensive, 
especially in large engines, to replace them with new 


VALVE STEM FITTED WITH SLEEVE 


ones. If the stem is not worn to a dangerously small 
diameter, the following methods of repairing will be 
found inexpensive and efficient. The job might be re- 
peated whenever necessary, thus retaining the same 
stems indefinitely. 

The stem shown in the illustration is 2} in. diameter, 
with a tee-head 2! in. square. A piece of drawn steel 
tubing 24 in. outside diameter and a scant 2} in. inside 
diameter, making a snug driving fit on the stem, was 
forced on over the valve stem to the position shown at 
A. The hole in the bracket was bored out } in. larger, 
as was also the gland. The stem was then put in place 
and packed with packing 3 in. smaller than the old. 

The job proved satisfactory and made the stem ap- 
parently as good as new. 

If I were building an engine, I would have the stems 
provided with sleeves so that when worn they could be 
removed and replaced by new ones. 

Passaic, N. J. CHARLES W. OAKLEY. 


Removing a Key—Not 


Of all the “fool stunts” I ever heard of, the follow- 
ing seems to be the limit. A self-styled expert ma- 
chinery rigger, after sledging at a {-in. key that had 
been exposed to the weather for years and failing to 
move it, looped a few turns of No. 10 galvanized wire 
around it and hitched a “flivver’” automobile to it ex- 
pecting to draw it out by a steady pull. Did he succeed? 
He did not. B. C. WHITE. 

Spartanburg, S. C. 
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Lowering a Heavy Tank 


At a certain plant a large tank was to be lowered from 
an elevated position to the floor. The job proceeded 
smoothly by successively blocking and lowering with 
jacks, until at last the tank was resting on the jacks 


LOWERING THE TANK TO REST ON BLOCKS OF ICE 


with their bases on the floor. The problem then was 

to get it the rest of the way down. This was accom- 

plished as follows: The tank was lifted slightly and 

blocks of ice placed under it. The jacks were then re- 

moved and warm water flushed around the ice and the 

tank gradually settled into place. J. M. PURCELL. 
Richmond, Va. 


Groaning Steam Pump 


Following is my experience with a groaning pump. It 
was a Worthington duplex 16 by 12 by 12 plunger pat- 
tern, and furnished water at 90 lb. pressure to operate 
three hydraulic elevators in a loft and office building. 
The surge tank of the system was in an out-of-the-way 
place under the floor. The awful groan drove the whole 
lot of us almost to distraction, including about 50 or 60 
dressmakers on the fifth floor, and they threatened to 
quit. Of course, that would never do. 

We located the groaning in the water end, and began 
feeding it soap suds, cylinder oil and graphite, etc., 
without satisfactory results, so we decided to operate. 
It was found that the two bronze plungers and the cast 
bronze sleeves (a snug fit) were cutting badly and some- 
thing had to be done. We painted the plungers with 
graphite and cylinder oil, then went on a still hunt for 
the cause of the cutting and found the water in the 
cistern full of grit, scum, lath, lime, sand and. cement 
that would neither sink nor float on top, but would stay 
suspended in the water. There was no provision made 
for emptying the cistern, but we soon had an ejector at 
work and had the cistern empty and thoroughly cleaned; 
after filling it with fresh clear water, we had no more 
trouble. R. A. PERRY. 

Hayden, Ariz. 


Why a Different Rate of Scale 
Formation? 


I have picked up much useful informatio from 
Power, and by way of return I am sending the following 
on a subject I have never seen discussed, in the hope of 
stimulating investigation which may be well worth time 
and money to follow up. 

As a boiler inspector I have often been struck by the 
different amounts of scale to be found in boilers using 
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the same water and working under the same conditions, 
and on inquiry I find other inspectors have noticed the 
same thing, but without thinking further about it. Two 
cases in point are as follows: Of two locomotives made 
by the same firm, working at the same pressure, fed 
from the same water supply and working the same num- 
ber of hours, one boiler shows practically no scale and 
the other is in a very bad condition with scale. In a 
battery of boilers all working under similar conditions 
as regards pressure, feed supply and time between each 
cleaning, one boiler has much less scale than any of 
the others, yet the man whose duty it is to look after the 
feed tells me that judging by the amount of water he 
puts into it, it must evaporate about twice the quantity 
of steam the others do. 

I could cite many other similar cases, but these two 
are enough to show what is meant. My idea is that 
there is something in the composition of the plate which 
accounts for it. If this is correct, the task would be 
to find out what that something is and then to see that 
all future boilers were made with this material. Per- 
haps some readers may be able to confirm my statement. 

Wigan, Lancashire, England. A. BENNETT. 


Keeping Lubricator Glass Clear 


To keep cylinder oil from coming in contact with 
and adhering to the sight-feed glass of a lubricator, 
my practice is to insert a small strand of copper wire in 
the tube. This wire should extend to the top of the 
sight glass, but care should be taken not to have it so 
long as to come in contact with the top plug when it is 


screwed in. M. H. OscGoop. 
Woburn, Mass. 


Improvement in Ring Oilers 


The slot in the top half of ring-oiled bearings is 
sometimes made too wide for the ring and the oil is 
not carried to the oil grooves and consequently is not 
properly distributed. On the high-pressure end of 
turbines the heat from the casing and the steam makes 
the use of a heavy oil almost imperative, as the lighter 
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OIL-RING SLOT MADE WIDER AT BOTTOM 


oils are “boiled out” of the reservoirs. A good grade 
of steam-cylinder oil follows up the oiling ring in a 
thicker film, but this necessitates a wider ring slot at 
the bottom, as shown in the illustration. I make it a 
rule to increase the width of the slot at the bottom 
to twice that of the top and find it a great improvement. 
In using heavy oil, start the turbine slowly and give 
the oil time to get thoroughly warm and flowing freely. 
Herkimer, N. Y. HAROLD G. BURRILL. 
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An Electrical Phenomenon 


At the close of my apprenticeship days, many years 
ago, I had a peculiar experience never since observed, 
although it is said not to be unusual. It manifested 
itself in a curious manner and in such a way as might 
easily give a man of nervous temperament a shock not 
soon to be forgotten. I was at that period engaged 
upon the upkeep of the works plant which included, 
among other things, a 9 x 30-ft. Lancashire boiler carry- 
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PIPE LINE WITH BLEEDER PIPE THAT BURST 


ing 150 lb. pressure and situated some distance from 
the works at the end of a field, where a new power 
house was to be erected. Steam was sent across the 
field through an 8-in. pipe supported about seven feet 
above ground to supply the existing works engines, and 
at a point A about midway in the line there was a 
branch taken vertically and then horizontally at right 
angles to the main pipe line across to another part of 
the works, where other engines were situated. 

At the base of the tee there was a j-in. pipe at- 
tached to act as a drain and also to feed a tank for 
boiling suds. It was the custom to shut the steam off 
this pipe line at night and turn it on again early in 
the morning. On this particular morning in January, 
during a spell of extremely “black frosty” weather, 
on starting up it was found that the j-in. drain pipe 
had frozen solid during the night, and it had to be 
allowed time to thaw out, which occurred about 6: 30 
a.m., but the frost had split it all along one length 
of pipe so that after it had thawed out, steam issued 
from the split into the cold air of the early morning 
with a high velocity and a tremendously shrill noise. 
This in itself was not so alarming, but the phenomena 
accompanying it presented a startling appearance, for, 
at a distance of about three inches from the split seam, 
and at that point where the steam began to show itself 
expanding into a visible vapor, there was a steady 
stream of heavy blue sparks having a comb-like appear- 
ance, apparently jumping across the air space from the 
pipe to the vapor, the effect being accentuated by a 
crackling noise not unlike continuous musketry firing 
at a distance. 

When called to my attention, I naturally experienced 
an uncanny feeling, intensified by the frightened tones 
of my informant, but soon decided what the cause was. 
The blue sparks were discharges of static electricity 
produced by the friction of dry steam slightly super- 
heated passing through cold dry air at a high velocity. 
Upon closer examination the discharge was found to 
be taking place actually where the expansion of steam 
was visible. Detailed information will be found in 
textbooks treating of electricity and magnetism regard- 
ing such phenomenon. 

Such electrical effects are also met with by engi- 
neers in other forms. A fireman vowed that he got a 
shock upon touching the mechanical stokers, and it was 
found to be caused by the dry driving belt running 
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at a high velocity, for upon holding the hand near the 
inner side of the belt a thick bluish spark leaped across 
the air space from the belt to the hand, giving the ex- 
perimenter a sharp but not dangerous shock. 
Electrical effects of this nature are met with in paper 
making. Paper is passed from the wet stage onto 
steam-heated revolving cylinders, then put through 
heavy calendering rolls so as to glaze the surface some- 
what. This last process creates a static discharge, 
with its crackling noise, tending to distort the paper 
as it is being wound on to rolls. To prevent this dis- 
tortion, a crude but satisfactory method is adopted; 
that is, two or three pails of water are placed upon 
a plank, spanning the machine, vertically over the point 
of exit of the paper from the rolls, and into each pail 
is inserted some loose strands of cotton rope or other 
material hanging well down below the bottom of the 
pails. The capillary action of these wick siphons is 
sufficient to distribute drops of water at regular periods 
into the air space between the paper and rolls, which 
is enough to dissipate the electrical discharge. 
Doubtless other engineers know of many such in- 
stances, but perhaps under different conditions. 
London, N. W., England. HENRY S. WHITELEY. 


Trapping Water from Air Line 


In a plant furnishing compressed air for various 
processes of manufacturing, a great deal of complaint 
was occasioned by the moisture in the air, especially 
during damp weather. A separator “helped some,” but 


TRAP CONNECTED TO SEPARATOR ON AIR LINE 


there was difficulty in trapping the water from the 
separator and it was necessary to leave a small drip 
or bleeder open all the time, as the trap did not work 
right; consequently, there was considerable loss of air 
at times and at other times the water would accumulate 
faster than the bleeder could take care of it. The 
difficulty with the trap was caused by its becoming 
air-bound, so the engineer drilled, tapped and connected 
it as shown in the illustration, with the air main allow- 
ing the air to flow back to the main, and no further 
difficulty was experienced. C. W. OAKLEY. 
Passaic, N. J. 
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Strength of Manila Rope—What is the breaking 
strength of %-in., %-in., l-in. and 1%4-in. diameter Ma- 
nila rope? 

New well-laid Manila hemp rope, %-in. diameter, should 
have an ultimate strength of at least 1900 lb.; %-in., 4100 
Ib.; 1-in., 7100 Ib.; and 1%-in., 10,900 lb. But for ordi- 
nary uses the working stress of %-in. diameter rope 
should not exceed 50 Ib.; of %-in., 112 lb.; of 1-in., 200 lb.; 
and of 1%-in., 312 lb. Greater working stresses cause 
the rope to rapidly deteriorate in texture and strength. 


Grate Openings fer Smaller Size of Coal- -For using a 
smaller size of coal with forced draft we are using the 
herringbone ‘grate bars with %-in. openings formerly used 
for burning buckwheat size of coal, and considerable trouble 
is experienced from coal falling through the grates after 
each cleaning. What size of grate openings should aA —" 

The smallest slot form of openings practicable for ordi- 
nary forced draft are % to i« in. wide. By first spreading 
the grates with the coarsest fuel that is retained in clean- 
ing, a Minimum amount of fresh fuel will drop through. 


Steam Consumption and Weight of. Feed Water—lIn stat- 
ing steam consumption in pounds, is this calculated from 
the number of pounds of feed water evaporated? 

B. C. M. 
Unless otherwise qualified, steam consumption stated 
in pounds refers to the weight of dry saturated steam sup- 
plied at some particular pressure. Computation of the 
weight consumed can be made from known weight of_feed 
water that has been evaporated and supplied as steam with 
deduction of the percentage of moisture in the steam de- 
livered or of the percentage of moisture above the stipu- 
lated_percentage. The weight: is only to be considered 
identical with the weight of the boiler-feed water when 
the steam is delivered as dry saturated steam or if it is 
superheated or it has the specified percentage of moisture. 


Cost of Coal per 1000 Cu.Ft. cf Steam Generated—Where 
the actual evaporation of a boiler is 8 lb. of water per 
pound of coal into steam at 100 Ib. gage pressure and 
the cost of the coal is $8 per ton of 2000 lb., what is the 
cost of coal per 1000 cu.ft. of steam generated? 

| 

The cost of coal would be $8 + (2000 x 8) = '$0.0005, or 
‘Jo Of le. per pound of steam generated. Assuming that 
the feed water is converted into dry saturated steam at 
a pressure of 100 lb. gage or 115 lb. per sq.in. absolute, 
then, according to the Marks and Davis Steam Tables, the 
density of the steam or weight per cubic foot would be 
0.2577 lb. Therefore 1000 cu.ft. would weigh 1000 x 0.2577 
= 257.7 lb., and the cost of coal required would be 257.7 x 
$0.0005 = $0.12885, or practically 13c. per 1000 cu.ft. of 
steam generated. 


Space Occupied by Coal—How many cubic feet should 
be allowed per ton of coal? 

The weight per cubic foot and consequently the number 
of cubic feet per ton varies with size, and uniformity ofi 
size to which the coal is broken, and also depends upon 
_ whether the coal is “shaken down” in bulk as by trans- 

portation and on the specific gravity of the coal, which 
varies for different mines and for coal taken from different 
parts of the same mine. Hence there is considerable varia- 
tion in the cubic feet per ton, and further confusion arises 
from misunderstanding of whether “long” tons of 2240 Ib. 
or “short” tons of 2000 lb. are under consideration. The 
average weight of American anthracite, taken in boxes 
holding 2 cu.ft., has been quoted as 53.4 lb. per cu-ft. and 
of Maryland and Pennsylvania bituminous coal as averag- 
ing 52.8 lb. per cu.ft., from which a short ton of anthracite 
would occupy 2000 + 53.4 = 37.45 cu.ft. and a long ton 
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2240 = 53.4 = 41.94 cu.ft.; and a short ton of bituminous 
coal would occupy 2000 + 52.8 = 37.87 cu.ft. and a long 
ton 2240 + 52.8 = 42.42 cu.ft. Cn account of the wide 
variation of conditions, no estimates of weight of coal from 
measurements of bulk should be regarded as more nearly 
approximate than within about 10 per cent. To be on the 
safe side, provision for space for storage of coal should 
allow not less than about 40 cu.ft. per ton of 2000 Ib. and 
45 cu.ft. per ton of 2240 pounds. 


Relative Efficiency of Copper aad Iron Heating Surfaces— 
What is the relative efficiency of coils made of iron or of 
copper tubes for heating water by a gas flame? 

F. M. E: 

Copper coils are more durable than coils made of iron 
or steel pipe, and while the material is bright and clean the 
rate of transmission of heat to the water is several times 
as rapid as with new iron or steel pipes of the same size 
and arrangement. But coils f copper heated by gas quickly 
become coated with a deposit from the products of com- 
bustion that renders the copper surfaces no more efficient 
than similar iron-pipe heating surfaces that have been 
in use for the same length of time. Tests of two fire- 
tube boilers made alike, excepting that one had iron fire 
tubes and the other copper fire tubes, showed that their 
evaporative activity was practically the same. 


Explanation of Formula for Use with Throttling Calo- 
rimeter—What is the explanation of the formula for deter- 
mining the fraction of dryness of steam with the throttling 
calorimeter? 

So far as practical results are concerned, the steam ia 
the throttling calorimeter contains the same number of 
heat units per pound as the steam in the pipe from which 
the sample is taken; and since the original steam contains 
more heat per pound than necessary for dry saturated steam 
at the low pressure in the calorimeter the latter is super- 
heated; that is, contains more heat per pound and is of a 
higher temperature than if it were dry saturated steam 
at the low pressure. 

The specific heat or heat required to raise one pound of 
superheated steam through one degree when near the pres- 
sure of the atmosphere is commonly taken as 0.48 B.t.u. per 
pound, hence if t. is the temperature indicated by the 
thermometer and ¢, is the temperature of dry saturated 
steam given by the steam tables for the pressure existing 
in the calorimeter, then the steam is superheated (t2 — t:) 
degrees and the B.t.u. absorbed as superheat by each 
pound of steam would be 0.48 (t. — t:). Hence if H = the 
total heat of a pound of dry saturated steam at the pres- 
sure that exists in the calorimeter, then the number of 
B.t.u. contained by each pound of the steam in the calorime- 
ter would be H + 0.48 (t. — t:), and this same quantity of 
heat is assumed to be present in each pound of the 
initial steam. The whole of each pound of the original 
water must have been heated to the boiling point while only 
a fraction of a pound may have received the latent heat of 
evaporation. Hence, if for a pound of the initial steam 
h = the heat of the liquid, L = the latent heat of evapora- 
tion, and q = the fraction of the whole pound that is dry 
saturated steam, then for a pound of the initial steam the 
B.t.u. present would be h + gL, and as the heat per pound 
of the initial steam is assumed to be the same as the heat 
per pound of the steam in the calorimeter, then 
h+qLb =H + 0.48 (4—1t),org= 


[Correspondents sending us inquiries should sign their 
communications with full names and post office addresses. 
This is necessary to guarantee the good faith of the com 
munications and for the inquiries to receive attention.— 
Editor.] 
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Storage and Weathering of Coal’ 


By W. D. STUCKENBERG AND J. F. KOHOUT 


Commercial Testing and Engineering Co., Chicago 


During the present international complications 
the storage of coal is becoming increasingly nec- 
essary. The prime purpose, of course, is to have 
a supply of fuel on hand so that plants will not be 
shut down and homes will not be without heat. 
Another reason is the occasional, at the present 
almost universal, lack of railroad equipment to 
move the coal from its source to the ultimate 
destination. Labor troubles also interfere with 
the production or handling of coal, either at the 
mine, in transit, or in the cities. 


of railroad congestion and mine running time is to 

require large consumers, who are under annual 
contracts, to accept their coal in equal monthly shipments. 
This practice, if instituted, will necessitate storing coal 
when the deliveries are in excess of daily demands. The 
storage thus accumulated will have to be used at times 
when shipments are less than daily consumption. 

Broadly speaking, the larger sizes of coal from about 
No. 3 nut on up through the various sizes of nut, egg and 
lump store without giving any trouble. This is due to the 
fact that these sizes are drier and offer a smaller surface, 
in proportion to their mass, to the action of oxygen than 
do the finer sizes. 

Anthracite and semibituminous coals store well in any 
size, but this is probably due to their chemical composition. 
Oxidation occurs here also, but is much slower in action, 
and, therefore, smaller in amount for any given length of 
time. Sub-bituminous coal from the West, frequently called 
black lignite, is hardly suitable for storage. Its tendency 
to slake condemns it. 


FINER S1zES HIGH IN MOISTURE AND IRON PYRITES 


The finer sizes of coal, which are used principally for 
power purposes, are generally high in moisture and iron 
pyrites. These are deleterious ingredients because of the 
ease of oxidation of the pyrite in the presence of water 
vapor. The finer sizes, that is, coal passing through 2-in. 
screen and smaller, expose a great number of small surfaces 
to the air. These several factors all tend to initiate oxida- 
tion and to speed it along once it has started. 

Here also the difference between Eastern and Western 
coals should be explained. The former are much purer in 
that they are low in moisture and pyrite. The Western 
coals are much higher in both of these constituents and are 
therefore to be considered as being much-more liable to 
spontaneous ignition. As an illustration of this peculiarity, 
a quantity of screenings from southeastern Kentucky was 
in storage for seven years, but when it was moved there 
was no visible evidence of excessive oxidation or deteriora- 
tion. On the other hand, a storage pile of western Ken- 
tucky screenings may fire easily within 60 days. 

Storage piles vary in size from a few tons to many hun- 
dred thousand tons. This fact necessitates a careful con- 
sideration of the three methods of storage—under water, 
in closed bins and in open piles. Under water any kind and 
size of coal may be kept for any length of time without 
danger from fire. This method is used by large consumers 
who also hold coal in open piles for immediate use. Storage 
in closed bins is generally limited to small quantities of 
fuel. 

The great bulk of storage coal at present is kept in open 
piles. It is intended to be held readily available for use, and 
is seldom on the ground for more than a few months. As 

a matter of fact, it should not be kept long, but the length 


Or: OF the theories now being advanced for the relief 


*Excerpt from paper read before the Kentucky Ice Manufac- 
turers’ Association. 


of time should depend on the kind of coal, since this is the 
most dangerous form of storage. However, when proper 
precautions are taken at the time the coal is placed on the 
ground and maintained while the pile lasts, losses may be 
eliminated or reduced to a minimum. 

The losses which occur may be considered to be due to 
oxidation. It should be borne in mind that the rate of 
oxidation increases with the temperature, also that coal is 
a poor conductor of heat, so that much of the heat occurring 
or generated in the interior of the pile stays there. These 
two facts indicate that when oxidation starts, even though 
at a low temperature, it generates a small amount of heat. 
This heat is insulated from the outside air and, being re- 
tained, tends to increase the rate of oxidation. This one 
action helps the other, and the oxidation proceeds at a con- 
stantly accelerated rate, the more easily oxidizable com- 
pounds or constituents being attacked first. 

Iron pyrite is oxidized in the presence of water to fer- 
rous sulphate and sulphuric acid according to the equation 
expressed in plain Enzlish, 

Tron pyrite + oxygen + water = Iron sulphate + sulphuric 

acid + heat. 

This reaction takes place with a considerable evolution of 
heat. It is true that the oxidation really goes farther with 
the evolution of still more heat, but this additional heat, and 
also the heat due to the action of sulphuric acid on lime or 
alkalies present in the coal, or the heat generated by the 
dilution of the acid with water, are not considered. It must 
be remembered that the water actually enters into chemical 
combination with the pyrite and oxygen, unless the water is 
present in sufficient amount to exclude the air. This is the 
condition that prevails in under-water storage and is one 
of the reasons why that method is best. 

When coal is stored in the dry stato, the equation for the 
oxidation of the pyrite previously given is incomplete, since 
the moisture component is absent. When it is stored under 
water, the equation is again incomplete, because the air is 
thus excluded and the oxygen component is absent. 

In other words, the oxidation of coal in the dry state 
proceeds very slowly, since the only moisture available is 
that in the coal and in the air. In dry coal the moisture is 
very low, so in dry storage one of the necessary constituents 
of the reaction is lacking to a relatively large extent. 

In several instances which have come under observation 
a low-volatile coal, called “Arkansas semi-anthracite,” has 
given considerable trouble from spontaneous combustion. 
This coal has a fairly large content of sulphur and low 
moisture. Its principal use has been as a substitute for 
semibituminous or Pocahontas coal for domestic use; and 
when it is unloaded from wagons into basements, it is gen- 
erally sprinkled with a garden hose to lay the dust. This 
supplies the moisture which is necessary for the oxidation. 
Several fires have occurred in Chicago from this cause, and 
the fact that the coal is used so much in dwellings makes 
extreme care in its storage and handling absolutely neces- 
sary. It has not been on the Chicago market long enouzh 
to demonstrate if it would heat up in the dry state, but 
theoretically it should give no trouble in such a condition. 


How THE TEMPERATURE OF THE PILE Is RAISED 


The heat due to the oxidation of pyrite, helped by that 
coming from external sources, if any, raises the temperature 
of the pile to the point where the carbon and hydrogen of 
the coal begin to be attacked. This action is aided by the 
fact that coal, particularly When freshly mined, has a 
strong affinity for oxygen. The oxygen is absorbed much 
as water is taken up by a sponge. This supplies the oxygen 
needed for the oxidation of the carbon and hydrogen. The 
action is not likely to occur until a temperature of about 
250 deg. F. is reached. The temperature of the coal is 
raised by these processes until it reaches a point (about 
450 deg. F.) where the action is autogenous and is no 
longer dependent upon external sources of heat to maintain 
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the temperature. When the temperature mounts up to 
about 750 deg. F., the coal takes fire. 

Paradoxical as it may seem, the fact must be kept in mind 
that small amounts of moisture assist in the oxidation of 
the coal. This was tested out by Professor Parr at the 
University of Illinois. His bulletin No. 46, “The Spon- 
taneous Combustion of Coal,” giving the results of his 
experiments, shows without exception, in all the series of 
tests, that the wetting of the coal increased the activity, 
as shown by the ultimate temperature. Thus, when a storage 
pile is burning, it must be flooded with water to extin- 
guish. Merely wetting the surface or outer layers of coal 
with a hose or spray will hasten the loss. 


HEAT FROM EXTERNAL SOURCES 


In connection with piles of coal in storage, the effect of 
external sources of heat is of extreme importance. Without 
the aid of heat from some external source, the initial stages 
of oxidation either would not occur or their rate would be 
extremely slow. These sources may be steam pipes in the 
ground or near the pile, as in conduits, etc., which are in 
contact with the coal, or the heat from boilers. This last is 
particularly true in the case of bunkers on vessels. In one 
case that came under observation, a pile of coal which or- 
dinarily stores without trouble, ignited. The cause was 
finally discovered in the presence of a manhole covered 
with a thin layer of earth, and so overlooked, through 
which steam passed. This manhole was immediately 
under the pile of coal and was the means of supplying 
enough heat to start the oxidation of this coal. 

When coal is unloaded by dumping on the ground from a 
car or a high trestle and then is piled up to almost the level 
of the car floor, as is frequently done in the coalyards, the 
heat of impact and of pressure constitutes a positive danger 
to the coal. 

The question is often asked as to the best season of the 
year to store coal. As far as possible coal should be placed 
on the ground in the winter months. It is then cold and 
fairly dry. The heat of impact and pressure, due to un- 
loading and piling, while present, will not raise the temper- 
ature of the coal to any noticeable degree, and certainly 
not to the temperature of ordinary summer weather. Of 
course the coal must be free as possible from snow and 
must be unloaded on an area from which the snow has been 
carefully removed. One plan worked out for a consumer 
was to put down about two or three months’ supply in Sep- 
tember, October and November, then when the first of Jan- 
uary came around to pick up this storage and let the daily 
shipments be put down for the fresh storage to be used in 
the spring, when labor troubles would disturb production. 


. ABSORPTION OF SUN’S HEAT 


Absorption of heat from the sun will also raise the tem- 
perature of the coal to a surprising degree. This was no- 
ticed particularly at a plant in Chicago that was receiving 
coal direct from a mine in Indiana. The coal carried a 
rather large amount of moisture and pyrite, but was taken 
out of the ground only about ten days before delivery. 
When received, it was so warm that the hand could not be 
kept in contact with it for more than a few seconds. The 
reason for this was discovered in the fact that it was 
shipped in steel cars which stood on sidings exposed to the 
direct rays of the sun for about two days. The steel ab- 
sorbed the heat readily and so raised the temperature of 
the coal. If this coal, instead of being passed directly to 
the furnace, had been placed in storage in the condition in 
which it was received, undoubtedly it would have fired spon- 
taneously in a short time. 

Oxidation or weathering of coal decreases the heat value. 
The loss is brought about by the oxidation of carbon and 
hydrogen to carbonic acid and water, which escape as gases. 
There is also an increase in weight of the coal due to the 
absorption of oxygen. This oxygen replaces combustible 
matter and acts like so much ash. In fact, the United 
States Bureau of Mines has shown in Bulletin No. 29, “The 
Effect of Oxygen in Coal,” that oxygen and ash are of very 
nearly equal anticalorific value. Oxygen also interferes 
with the coking quality of coal, and a coal that has weath- 
ered to any great extent has either entirely lost its coking 
quality or at any rate will make coke of inferior quality. 
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In addition, coal will disintegrate under the¢influence of 
oxygen, and the larger pieces will break up. In fact, the 
recommendation has been made that coal a size larger than 
that ordinarily burned at the partricular plant should be 
stored, so that when the storage coal is burned it will not 
be too fine for use. 

This discussion of the effects of oxidation leads to a con- 
sideration of some of the precautions to be taken to prevent 
or minimize them. One scheme used in this connection had 
the opposite result. This consisted of two perforated pipes 
placed down in the pile. The idea evidently was to ven- 
tilate the interior and to provide for the escape of heat, 
should it be generated. However, one of the pipes, which 
happened to be about two feet higher than the other, acted 
as a stack, while the lower pipe served as an intake for 
fresh air. The odor of coal gas and of the products of com- 
bustion was clearly perceptible at the top of the higher 
pipe. Thus what was intended to check combustion was 
really furthering the oxidation of the coal. To minimize 
oxidation the following precautions should be taken: 

1. Avoid external sources of heat that may in any way 
contribute toward increasing the temperature of the mass~ 
of the coal. 

2. Eliminate coal dust and fine coal as far as possible. 

3. Store dry coal and keep it dry. 

4, Put the coal on the ground in a dry, clean place on as 
clear and cool a day as possible. 

5. Do not pile the coal too high. Shallow piles afford the 
best chance for the escape of heat from the interior. 

6. Store as large a size of coal as possible. 

7. Store under water if possible and be sure the coal is 
completely submerged. 

8. Watch the interior temperature of the pile with a 
thermometer, and as soon as any abnormal rise in tem- 
perature occurs, mark that spot as the next one to be drawn 
on for fuel, or if the conditions seem serious, overhaul the 
pile at that point and flood it. — 


Safe Speed for Cast-Iron Flywheels 


The following table of safety speeds for cast-iron fly- 
wheels has been prepared by William H. Boehm and pub- 
lished in the Operative Miller. The margin of safety at 
the speed given is considered to be approximately three: 


No Joint 
100 Per Cent. 


Flange Joint 
25 Per Cent. 


Pad Joint 
50 Per Cent. 


Link Joint 
60 Per Cent. 


TYPES OF WHEELS AND THEIR MAXIMUM EFFICIENCY 
Diameter 


in Ft. R.P.M. R.P.M. R.P.M. R.P.M 
1 1,910 955 1,350 1,480 
2) 407 675 
3/ 637 318 450 493 
4 478 239 338 370 
5 362 191 270 296 
> 313 159 225 247 
7 233 136 193 212 
8 2) 119 169 185 
9 | 212 106 150 164 
1) 191 96 135 148 
1e. 174 87 123 135 
12 159 80 113 124 
13 147 73 104 114 
14 136 68 96 105 
15 128 64 90 99 
16 120 60 84 92 

17 112 56 79 87 
18 196 53 75 82 
19 130 50 71 78 
20 95 48 68 74 
21 91 46 65 70 
22 87 44 62 67 
23 84 42 59 64 
24 80 40 56 62 
25 76 38 54 59 
26 74 37 52 57 
27 71 35 50 55 
28 68 34 48 53 
29 66 33 47 51 
30 64 32 45 49 


If the revolutions given in the table be increased 20 per 
cent., the margin of safety on speed will be reduced to two 
and one-half; if the revolutions be increased 50 per cent., 
the margin of safety will be reduced to two. 
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HE introduction of electricity as a means for trans- 

mitting power over considerable distances and its subse- 

quent rapid development completely changed the status 
of hydraulic power. Previously, such power could be used 
only near falling water. Now it is commercially available 
in convenient form within a radius, in some instances, up 
to 200 miles, a fact that has made it possible to utilize 
water powers even when located in remote and inaccessible 
places. Indeed, today practically all hydraulic-power de- 
velopments of any magnitude are hydro-electric. 

In the light of the foregoing it might seem reasonable 
to suppose that a large proportion of the modern demand 
for electric current would be supplied from the energy 
in falling water. Such, however, is not the case. Accu- 
rate statistics are difficult to obtain, but some approximate 
totals may prove illuminating. It has been estimated by 
a careful engineer that in 1911 there were over 26,000,000 
steam-engine horsepowcr capacity in use (including rail- 
road locomotives) in the United States. The aggregate 
water horsepower “eveloped and undeveloped has been com- 
puted as around 60,000,000. Of this latter the United 
States Census of 1912 gives 4,870,000 as developed, and in 
a report of January, 1916, the Secretary of Agriculture esti- 
mates this total to have been increased to 6,500,000. _Mak- 
ing liberal allowances for correction in these several fig- 
ures, it seems probable that there are in service from four 
to five times as many steam as water horsepower and that 
there are still undeveloped water horsepower equal to at 
least twice that of all the steam capacity in service. 


STEAM- AND HypRO-ELECTRIC POWER COMPARED 


There are two fundamental causes which have militated 
against the substitution of hydro-electric for steam-electric 
power. One is econorzic and permanent; the other is 
statutory and therefore subject to modification. Both rea- 
sons apply to some powers, but neither, fortunately, to all. 
The economic and permanent reason is high cost of de- 
velopment due to natural conditions. Electric power gen- 
erated by falling water is inferior to that generated by 
steam in every particular except cost, and therefore water- 
driven service must be cheaper than steam-driven in order 
to justify its existence. The price for service depends 
primarily on cost, and cost divides itself naturally into two 
main items, namely, operation (including maintenance) and 
fixed charges. As a hydro-electric plant consumes no fuel, 
its operating cost is less than that of an equivalent steam- 
driven plant. On the other hand a steam plant costs usually 
only from one-fifth to one-half as much per unit of capacity 
as a hydro-electric plant, so that the latter must carry 
very much heavier fixed charges. 

This disability of water service is usually even greater 
than the ratio of the costs of two equivalent complete de- 
velopments. When steam is to be the motive power, 
only such capacity is installed as initial demands require, 
and the cost per unit is fairly proportional to that of the 
ultimate development. In a water development, a large 
part of the cost is for riparian rights, for the dam, flume, 
forebay, etc., and for the transmission right-of-way, tow- 
ers, etc., which must be at the start largely provided and 
constructed for the complete installation. The obvious re- 
sult is a greater fixed charge per unit of capacity and 
a higher cost per horsepower delivered for sale. 

In forecasting the commercial prospects of a power en- 
terprise, the possible market must be studied and, of course, 
a sale price for power decided upon. As this price is con- 
trolled by the cost of similar service from other sources, 
usually from steam, and as it must be attractive from the 
start, the additional burden of fixed charges on the initial 
part of a hydro-electric installation frequently forces the 
sale of its power below cost. The projectors of the enter- 
prise then must rely for success on a sufficient subsequent 


*Excerpts from a statement prepared and presented on the 
svecial invitation of the Water Power Committee of the. United 
States Chamber of Commerce, bv the Executive Committee of Engi- 
neering Council of the United Engineering Society. 
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increase in their markets. The possibility of an incorrect 
forecast of the extent of such increase and of the time when 
it may come imposes a serious business hazard against 
water and in favor of steam. 

It has been frequently pointed out that as the nation’s 
coal supply is depleted, the cost of coal must rise, thus 
increasing the cost of steam-electric power as a competi- 
tor and raising the market value of hydro-electric power 
accordingly. The rising price of coal is a matter of record, 
but it is not so generally known that the improved effi- 
ciency of boilers, engines, generators and auxiliaries has 
more than kept pace, so that the net cost of producing elec- 
tric power from coal has steadily declined. 


Factors THAT INFLUENCE THE COosT OF POWER 


There is nothing to indicate that the limit of improve- 
ment in the design of steam prime movers has been reached 
or is even in sight. It is, therefore, a reasonable assump- 
tion that further advances in the art will continue to occur 
and to cut down both the fixed charges and the operating 
cost of steam power as a competitor of water. As bearing 
on the water-power situation, obviously many sites which 
fifteen years ago might have been developed to sell energy 
in successful competition with steam at its then cost could 
not now be so developed, and in consequence their devel- 
opment is no longer commercially possible. 

The cost of producing power from either water or steam 
is a function of load. Fixed charges remain practically 
unchanged in both instances, whether the output in energy 
be large or small; but with a steam plant, increased output 
means increased fuel consumption, while a water plant oper- 
ates either with or without load with but little variation 
in expense. To illustrate by a concrete example represent- 
ing not unusual conditions, suppose we assume a steam 
plant using 2% lb. of coal per kilowatt-hcur at a price of 
$3 per short ton and having a plant or output factor of 35 
per cent.—that is to say, an output equal to 35 per cent. of 
its theoretical output if every unit were loaded to capacity 
24 hours each day of the year. Under these assumptions 
the cost of fuel per unit of installed capacity per year 
would be $11.50, and if the other operating and mainte- 
nance charges be assumed to fairly offset those of a water 
installation of equivalent size, $11.50 represents the ad- 
ditional fixed charges which the hydro-electric plant cou'd 
carry and produce power at an equal cost. If the fixed 
charges (interest, taxes, insurance and amortization) total 
11% per cent., therefore, the hydro-electric investment per 
kilowatt capacity could exceed that of steam by $100. This 
is not an abnormal excess. Many hydro-electric develop- 
ments exceed the cost of equivalent steam-driven systems 
by much greater amounts, in which cases they become com- 
mercial prospects only if either coal be more expensive per 
unit of output, or the plant factor be higher, or some other 
operating or maintenance condition be more favorable. 


INFERIORITY OF HyDRO-ELECTRIC POWER 


As has been previously stated, hydro-electric power is 
inferior to steam-electric power. The reasons are elemen- 
tary. Stream flow is subject to seasonal variation, and 
therefore to complete or partial interruption by drought 
in summer and by ice in winter. Floods are a menace. 
Long transmission lines may break from wind or sleet or 
the service be disarranged by lightning. The losses on such 
lines vary with load and are frequently responsible for 
annoying pressure variations. On account of these and 
other reasons, hydro-electric power cannot prevail against 
steam competition at the same or a slightly lower price. It 
must be materially lower. 

We do not mean to imply that water power may not be a 
commercially practicable competitor of steam. Many suc- 
cessful hydro-electric installations give substantial proof 
to the contrary. We do wish most emphatically to combat, 
however, the widely held but mistaken view that any water- 
driven plant will produce power at lower cost than steam 
can, and that the margin is so large investors generally 
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are eagerly seeking a chance to put money into hydro- 
electric projects. The most careful investigation, frequent- 
ly demanding substantial expenditure and the keenest 
scrutiny by experts, is needed to discriminate between 
worthy and commercially impractical projects, and the dif- 
ference is often so small that the imposition of even what 
seem to be minor burdens is sufficient to turn the scale in 
favor of steam and entirely prevent what might otherwise 
be a desirable hydro-electric development. 

The second condition which vitally affects development 
is statutory. After ten years or more of discussign it has 
come to be generally agreed that our Federal laws discour- 
age the development of a large proportion of the nation’s 
water powers, and remedial legislation has been consid- 
ered at every session of Congress for many years. The 
legal obstacles are quite distinct and separate from the 
economic facts which have been previously described and 
are in addition thereto. 

Of the estimated 55,000,000 undeveloped water horse- 
power in the entire country, approximately 40,000,000 is 
within the boundaries of the thirteen so-called Western 
water-power states. In these same states the Federal Gov- 
ernment still retains as proprietor 760,000,000 acres, or 
over two-thirds of the aggregate acreage of all these states 
taken together. In order to develop power in that section it 
is therefore nearly always necessary to use some part of this 
public domain, if not for the dam site itself, at least for 
flowage, for transmission right-of-way or for some other 
purpose. Existing law forbids such use except under per- 
mit issued by the Secretary of the Interior and revocable 
without cause, at any time, by himself or his successor in 
office. 

It was once believed that revocation would only follow 
gross abuse well established by evidence; but the drastic 
action of a one-time Secretary of the Interior some years 
since to the contrary disabused investors of this confidence 
and demonstrated by a sad object lesson the insecure 
tenure afforded by existing law. As funds for hydro-elec- 
tric development must come from private sources, the un- 
stable tenure imposed by this condition has constituted so 
great a hazard of loss that the private investor has been 
loath to assume it. The unfortunate—almost disastrous— 
result has been practical stagnation in water-power de- 
velopment for many years. 

Many available power sites not in the Western States, 
or not on the public domain, are on navigable streams. For 
each such project a special act of Congress is necessary. 
The difficulty of obtaining suitable rights by this means has 
been found so very great as largely to discourage, even if 
not entirely to prevent, the developments affected. 

It should be pointed out that a hydro-electric enterprise 
being once successfully established, it is alike to the inter- 
est of the owners of the Government and of the public that 
it shou'd continue indefinitely without interruption. There 
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is no economic reason to be served by a cessation, and the 
only reasons for providing a legal means of recapturing 
the installation and the water rights are to preserve an 
additional measure of Government control against possible 
abuse by the permittee, and to provide for a contingency 
which might make it desirable that the Government would 
want to use the power for some other purpose. 

In nearly all cases steam plants are necessary to supple- 
ment hydro-electric power at periods of low water and in case 
of interruption, as well as, in some instances, to provide 
increased capacity. In fact, modern practice is rapidly ap- 
proaching that of providing steam capacity equal to 100 
per cent. of hydro-electric for the purposes stated. In any 
event the growth of the enterprise over a term of years will 
be continuous and progressive. There will never come a 
time when it may be said to have been completed and sub- 
ject to no further expansion. This continuing growth 
makes burdensome and usually abortive any attempt to 
amortize the investment, while the investment in other 
water powers or in steam plants or both, interconnected 
with, and generally dependent for their economic operation 
on, the original development renders the right to recapture 
that development very onerous and one which constitutes a 
serious impediment to the free and full development of an 
enterprise which is otherwise most desirable from all view- 
points. 

With respect to power sites on the public domain and on 
navigable streams, the Government is in the position of 
seeking to have its resources developed without assuming 
any business hazard and without contributing either capi- 
tal or credit. It would be unfortunate, in the light of 
past experience, if any new laws which may be enacted 
should put the Government in the position of bargaining 
with capital and of offering just sufficient incentive not to 


induce capital to undertake the developments desired, there-. 


by, while apparentiy providing a remedy, in reality insur- 
ing a continuance of the present undesirable condition. 

It is our belief that the benefits afforded the communities 
served by cheap power, and to the nation by the conserva- 
tion of coal resulting from the substitution of a self-renew- 
ing for a nonrenewable natural resource are far more valu- 
able than is the exact solution of the questior. of restrict- 
ing the returns to capital to their irreducible minimum. 
The present emergency due to the progress of the war has 
forcibly illustrated the importance of having developed 
the greatest possible number of water powers as a source 
of industrial power supply. As it consumes no fuel, the 
substitution of water for steam power would release to 
other uses all the extensive railroad and water facilities 
now engaged in transporting coal. It would similarly re- 
lease a corresponding volume of labor now occupied in min- 
ing this coal and in operating such transportation agen- 
cies as well as the boiler-room forces of the steam-power 
plants themselves. 
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What We Do and Don’t Know About 
Heating” 


By PROF. JOHN R. ALLEN 


HERE are many things we know about heating and | 

will try to enumerate the principal ones; there are 

many things we don’t know about heating, but can 
know if we would take the time and the money necessary 
to investigate. There are also many things that we will 
never know, because the problem involves too many vari- 
ables which can never be solved. 

Let us start first by considering the laws of heat. Most 
of the useful experiments that can be immediately applied 
to heating were first made by Peclet in 1840 to 1850. 
Peclet’s work was translated into English by Box about 
1880 and is given in Box’s “Treatise on Heat.” Almost 
every author since Box’s time has quoted Box and given 
Box’s constants for radiation, conduction and convection. 
Some authors have given him credit, but most authors seem 
to have forgotten the source of their information. 

In recent years very little fundamental work has been 
done by physicists upon heat and its application. The 
modern physicist is wedded to electricity, and he can tell 
you the electrical resistance of iridium and titanium and 
all the metals that are never used for electrical conduction, 
but he cannot tell you the heat resistance of a brick or a 
piece of stone, or a piece of concrete. There is a real reason 
for this. Heat is extremely difficult to experiment with 
accurately and electricity is the easiest of all the fields of 
research. If electricity is in its infancy, as is often said, 
heating is in embryo and unborn. We know a thousand 
things about electricity to one that we know about heat. 

Has anyone ever looked up the various authors to find 
the constants for radiation, conduction and convection? If 
so, he would have found results varying as much as 100 
per cent. There is an opportunity for some physicist to 
make himself undyingly famous by establishing beyond con- 
troversy some of these much-used constants. It is this lack 
of fundamental knowledge that has hampered and is still 
hampering the heating engineer in dealing with the heat 
problems connected with his ousiness. This lack of funda- 
mental knowledge has affected all our experimental work. 
We make small experiments through a very narrow range 
of observation on very special devices, and these experi- 
ments would be absolutely unnecessary had we the funda- 
mental principles underlying these devices. 

Of the fundamental laws we probably know a little about 
conduction, still less about convection and very little about 
radiation. We find the statement made in physics that a 
dull-black surface radiates the most heat. In my own 
experiments upon cast-iron radiators I found that there was 
practically no difference in heat transmission between dull- 
black and pure-white polished surfaces. In fact the pure- 
white polished surface gave off about 3 per cent. more heat 
than the dull-black. These are facts that my physicist 
friends have never been able to explain. 


Heat Loss From BUuILDINGS 


Consider heat losses from buildings. For years we 
guessed at them by some rule-of-thumb. These rules were 
usually proposed by someone supposed to know more about 
heat than anyone else and were usually very dangerous to 
apply throughout a wide range of conditions. 

We have followed the German, the theory of which is 
generally considered to be at least approximately correct, 
but these formulas require certain practical constants for 
heat transmission. The heat laboratory at Charlottenburg 
has determined many of these constants for German forms 
of building construction, but very little work has been done 
in this country. Some years ago I started to check up the 
German constant for glass, which of course is the most 
fundamental constant that we have. I found that for dry 
glass with no rain or wind the constant K = 0.64; for rain 
and no wind, K = 1.248; for wind and no rain, K = 1.05; 
for rain and wind, K = 1.485. The generally accepted con- 
stant by authors as determined by the German government 
is 1.3 and for fifteen years we have accepted this constant. 
It is entirely possible to have the glass surface wet even in 
zero weather and the constant is manifestly too small. Per- 
sonally I am ~ow using K = 1.25 as the glass constant. 


*A paper presented at the annual meeting of the American 
and Ventilating Engineers, New York City, 
an. 23, 1918. 


This only goes to show that some of our fundamental facts 
are wrong and need a careful checking up. 

When it comes to the constant K for cement, hollow tile, 
metal lath and similar construction, practically all the con- 
stants we have are based upon computation—they are only 
approximate. They may be right; they are probably wrong 
or largely in error, and we have no experimental work to 
guide us. We need in this country a vast amount of experi- 
mental research so as to place these fundamental constants 
of the heating business on a well-established foundation. 


INFILTRATION AND RADIATION 

One of the important factors in determining the heat loss 
from a building is the amount of air that leaks in around 
the cracks and crevices. One of the first assumptions with 
respect to infiltration was made by Carpenter, in which he 
assumed that the air in a room was changed once per hour 
due to infusion of air from outside or infiltration. In the 
average room this is approximately true. On the other 
hand, there is absolutely no reason why the cubic contents 
should have anything to do with infiltration, as infiltration 
occurs largely around the windows and window frames, and 
it should be based on wall and window conditions and not 
upon cubic contents. Recent experiments in New York 
show that, particularly in metal sash, infiltration should be 
based upon the perimeter of the sash. 

Of course, there is one factor in this that we will never 
know, as no one can foresee how tight or how loose the 
contractor is going to construct the building. The equation 
of the contractor has never been determined, and consider- 
ing the number of variables entering into the problem, it 
never will be determined. Such phases of our computations 
will always have to be covered by adding a certain percent- 
age which might well be called the “factor of ignorance.” 

We have much more explicit information in regard to 
radiation than in regard to heat loss from buildings. We 
know that a two-column 38-in. radiator will give a value of 
K of about 1.65 B.t.u. with 1 lb. steam pressure and a room 
temperature of 70 deg. We know that this constant K 
increases as the difference between the temperature outside 
the radiator and the temperature inside the radiator in- 
creases. The approximate formula is: 

K = 1.445 + 0.001437 (7: — T.) 
where 7, = the temperature of the steam and 7: = the 
temperature of the room. 

We know something about the painting of radiators. If 
a radiator is painted with any kind of flake metal pigment, 
such as aluminum, gold or bronze, its efficiency is reduced 
approximately 25 per cent. If it is painted right over the 
aluminum with an enamel, the heat transmission is the 
same as the bare iron. I have made these experiments with 
14 coats of paint on the radiator and the effect of the last 
coat was practically the same as that of the first coat. 

This shows that the heat transmission of the radiator 
depends upon the ability of the surface to dispose of the 
heat and not upon the conductivity of the material of which 
the radiator is composed. That is, under the conditions 
existing in a radiator, the heat is transmitted much more 
rapidly through the metal of the radiator than the surface 
of the radiator can dissipate the heat. It is possible that 
we may find some coating which can be placed upon a radia- 
tor that will increase its conductivity beyond that of the 
bare iron. I do not know that any attempts have ever been 
made to do this, but it is one possible means of increasing 
radiator efficiency. 

A radiator gives off heat in two ways—by radiation and 
by convection. For many years I have tried to find out 
what proportion of the heat is given off by radiation and 
what proportion by convection. Approximately it is “50- 
50,” but I have never been able to make a satisfactory 
determination. This is impossible as undoubtedly some of 
the radiant heat from the radiator passes directly out 
through the wall and window surface without having any 
effect, and we may find it desirable to so arrange our radia- 
tors that all heat given off by them is given off by convec- 
pen We should have more fundamental knowledge on this 
subject. 

Take the indirect radiation, and by indirect radiation I 
mean that not only through which air circulates by natural 
circulation, but through which air circulates by means of a 
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fan or of fan coils. We know that in this type of radiator 
ali the heat from the radiator is given off by convection and 
in convection the form of the surface plays a very impor- 
tant part in its effectiveness. We also know, and recent 
experiments prove, that effectiveness of its surface is prac- 
tically indep<ndent of the material of which the surface is 
composed. Copper, cast iron and wrought iron give prac- 
tically the same effect. 

The condensation from surfaces of this kind depends 
upon the air resistance of the radiator, provided the radia- 
tor is properly designed. That all depends upon the tem- 
perature of the surface and the temperature of the air. 
Since the condensation depends upon the air resistance of 
the radiator, in radiators of this class low resistance is not 
wanted because in order to get tie condensation, it will 
be necessary to put in a number of radiators. Some engi- 
neers have specified widely spaced fan coils of low resist- 
ance and then put in a bank of coils in order to obtain con- 
densation. This is simply wasting surface, as the s1me 
heating effect could be produced with closely-spaced coils 
and a much smaller number of them. 


DETERMINING PIPE SIZES 


In this country we probably give less consideration to 
pipe sizes than in any other engineering country. The sins 
committed by the average contractor in the matter of pipe 
sizes are legion. When we get down to the economical us2 
of pipe there is just one way to determine the sizes and 
tiat is to determine the resistance of each piece of pipe. 
We design good fan piping systems for air by resistance 
and yet we design our steam-piping sizes on a heating job 
by guesswork and experience—these terms are sometimes 
synonymous. 

Some years ago, when I had some time on my hands and 
a heating plant was to be designed, I designed a real piping 
job and figured the pipe resistance to each radiator, and 
it is the most satisfactory job of heating that I ever in- 
stalled. The average engineer, however, is too lazy to go 
to the trouble of doing this, and I am just as guilty as the 
rest. 

To take pipe sizes out of a table and have them deter- 
mined by the square feet of radiation is no basis of reason 
on a large job. It is quite possible that close to the boiler 
you can put 150 sq.ft. of radiation on a 1%-in. riser, while 
at a remote point a 1%4-in. riser might carry only 60 sq.ft. 
A tremendous amount of pipe is wasted in the heating busi- 
ness by using excessive sizes. To design a system of this 
kind requires great accuracy but gives economical results. 

The modern piping system in a steam-heating installation 
always reminds me of a small pumping station I once in- 
sp*cted. The board of directors had purchased a pump with 
a 2-in. discharge, and they instructed the engineer to run the 
2-in. pipe from the pump a distance of three-quarters of 
a mile. When I came to examine the pipe I found that the 
pump was working against a static head of 70 Ib. and 
friction head of 100 lb., and that in place of a 2-in. pipe 
they should have had a 6-in. pipe when the calculations 
were based on friction. 

In the heating business, however, we more often make 
the mistake of using pipe too large rather ‘than pipe too 
small, particularly in the smaller installations. In_hot- 
water piping with forced circulation it is absolutely neces- 
sary to work from friction, if uniform circulation and no 
short-circuiting is expected. 


PIPE COVERINGS 


We have some very good information upon the subject 
of pipe coverings above ground. We are just acquiring a 
little information in regard to pipe coverings below ground. 
I have been making some experiments on pipes buried in the 
ground without any covering. _ The surprising thing in 
these experiments is the great distance that heat is trars- 
mitted through the ground. It is possible to detect a steam 
pipe under ground twenty feet away. ; 

We also find that the condensation below ground is less 
than the condensation in the air. Our latest experiments 
show that there is less condensation with the steam passing 
through the pipe at a good velocity than with the steam in 
a quiescent state in the pipe. Of course, the deeper the pipe 
is buried in the ground the less is the heat transmission, 
and if we were to bury a pipe to a sufficient depth it would 
be unnecessary to have any covering at all—the ground 
would serve as its own heat insulator, so that the deeper 
we run heating ducts and heating pipes the less we need 
insulation. This fact is often lost sight of. Exact data 
in regard to these facts are not available, but as a number 
of exveriments are being carried on we undoubtedly will 
soon be able to make some exact statements. 
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Every heating engineer seems to-have an ambition to 
invent some new heating device that everyone will have to 
use and that incidentally will give him an opportunity to 
make some money. There have been placed upon the mar- 
ket and advertised, thousands and thousands of heating 
devices. Some of them are very good, some do no harm 
when placed upon the heating plant, and some are positively 
detrimental. Some are very good when properly applied 
and are useless under other conditions. 

Some years ago I installed a heating plant in a residence, 
and the plant is almost identical with a certain patented 
system of heating now on the market. The only difference 
between my system and the patented one is that I left off 
all the patented articles and my system, I think, works a 
littie better than similar near-by systems that used the 
patented articles. 

We must always remember as engineers that the best 
design is always the simplest. There is a tendency among 
all engineers in the heating business to complicate their 
systems—to use too many unnecessary devices. This is 
largely due to the fact that these devices have been urged 
upon them by salesmen who must secure business. Many 
of these devices are very meritorious, but the attempt is 
to give them universal application when they should only 
be applied in specific cases. 

The purpose of these remarks has been to emphasize: 

1. The necessity of bringing to the attention of physicists 
and scientific men the fact that we need more knowledge of 
the science of heat and heat transmission. As we get more 
and more exact knowledge, this knowledge should be used 
by the engineer so as to leave less to experience and guess- 
work and more to actual figures. It will never be possible, 
however, in heating work to entirely eliminate the factor 
cf judgment. So many variables enter into the problem, 
such as the conditions of building construction and the ma- 
terials used, that we will always have to make our figures 
only the basis for our judgment. 

2. To call the attention of engineers to the tendency to 
overload the plants with unnecessary devices and to ur 
the greatest simplicity in construction and the economical 
use of materials. The present high prices of piping and 
materials should lead us to consider every possible means 
of conserving these materials. 


Cost Plus a Fair (?) Profit 


Fuel-oil prices are discussed in a special bulletin issued 
Jan. 27 by the Federal Trade Commission, showing wide 
variation between the cost of oil plus refining and the sale 
price, particularly in the East and Middle West. 

The figures are based on August reports of the refiners. 
The commission notes that published quotations show that 
prices now are from 70 to 104 per cent. higher than they 
were in June. Following are the August figures in cents 
for “representative cost,” refining charge and sale price at 
district centers: 


Cost Refin- Cost Selling Percentage 
Crude ing Refined Price Profit 
New Jersey and Eastern 
Territory (Pittsburgh).. $3.34 $0.94 $4. 28 $8.00 87 
Indiana and North Mis- 
sissippi Valley (Chicago) 2.04 .47 2.51 5.35 129 
Oklahoma (Tulsa)....... 1.85 . 58 2.43 3.60 48 
Gulf Coast (Ft. Worth).. 2.14 33 2.47 4.00 62 
California Coast (San 
.29 2.23 3.45 53 


The selling prices given were those at the district centers 
named in the first column. 


Appointment of Ordnance Draftsmen 


The Bureau cf Ordnance, Navy Department, is in need 
of competent draftsmen. Men who are graduates in me- 
chanical engineering from a technical school or college of 
recognized standing and have had some drafting-room ex- 
perience, or men who are competent designers of heavy 
machinery, engines or shop tools, and have had a number of 
years’ drafting-room experience, are eligible for these posi- 
tions. The pay ranges from $4 to $6.88 a day, depending 
upon the qualifications of the draftsman. 

There are now a number of vacancies in the rating of 
draftsman at the Washington Navy Yard. Additional in- 
formation may be had by addressing the Commandant and 
Superintendent, Naval Gun Factory, Navy Yard, Washing- 
ton, D. C. 
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Labor in Its Relation to National 
Efficiency 


Until within a month the most discouraging fact to those 
looking on in Washington was the lack of any indication of 
broad consideration of the labor problem. The President’s 
speech before the American Federation of Labor put up no 
constructive policy. It was a patriotic appeal. The De- 
partment of Labor was dealing with industrial disputes as 
they arose, but there was no expression of fundamentals. 
The direct parties to the controversy—employers and em- 
ployees—were pulling apart instead of being drawn together. 
Apparently, as far as official Washington was concerned, we 
were to be allowed to come to an impasse without any effort 
on the part of the Government to compromise the difficulties. 

Within two weeks there has been a most remarkable and 
a most welcome change. Today machinery is in motion 
which will bring the contending interests together on a 
broad basis. Light has broken. Hope has succeeded the dis- 
couragement of last month. 

The first official recognition of the need for a broad con- 
sideration of the problem was the appointment of an Ad- 
visory Council to the Secretary of Labor. This appointment 
—far more important, broadly speaking, than many of the 
problems that have occupied front-page space—was hardly 
noticed in the public prints. Yet that council is expected to 
determine the policy that shall keep labor and capital work- 
ing together during the war. More than this, if their work 
is far-seeing—as the constitution of the council gives war- 
rant for expecting—it should have a tremendous, if not the 
determining, influence on the socio-economic conditions un- 
der which we shall live after the war. To industry, there- 
fore—yes, and to labor, to the country at large—the estab- 
lishment of the council is easily the most important event 
since the beginning of the war. 

Lest this estimate of the importance of the council be 
considered extravagant, it will be well to set down here the 
work outlined for it. It will consider the establishment, in 
the Department of Labor, of agencies to perform the fol- 
lowing functions: 

1. A means of furnishing an adequate and stable supply 
of labor to war industries. This would embrace: (a) a 
satisfactory system of labor exchanges; (b) a satisfactory 
method and administration of training of workers; (c) an 
agency for determining priorities of labor demand;. (d) 
agencies for dilution of skilled labor as and when needed. 

2. Machinery that will provide for the imme¢iate and 
equitable adjustment of disputes in accordance \#th the 
principles to be agreed upon between labor and capital and 
without stoppage of work. Such machinery would deal with 
demands concerning wages, hours, shop conditions, etc. 

3. Machinery for safeguarding conditions of labor in the 
production of war essentials—this to include industrial 
hygiene, safety, woman and child labor, etc. 

4. Machinery for safeguarding conditions of living, in- 
cluding housing, transportation, etc. 

5. Fact-gathering body to assemble and present data col- 
lected through various existing Governmental agencies or 
by independent research to furnish the information neces- 
sary for effective executive action. 

6. Publicity and educational division, which has the func- 
tion of developing sound public sentiment, securing an ex- 


-change of information between departments of labor admin- 


istration and promotion in industrial plants of local machin- 
ery helpful in carrying out the national labor program. 

The first four divisions cover matters familiar to all man- 
ufacturers, contractors and engineers. Subdivisions (b), 
(c) and (d) of function (1) represent activities made nec- 
essary by the war. The true significance of the establishment 
of the body is appreciated when attention is directed to the 
sixth division, and when we recall the activities of the labor 
division of the British Ministry of Munitions and the influ- 
ence that its work, of the same broad scope, has had on in- 
dustrial England. What can one not read into “the func- 
tion of developing sound public sentiment” and “promotion 
in industrial plants of local machinery helpful in carrying 
out the national labor program”? such program obvious- 
ly being comprehended in the determination of the first four 
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divisions of the program. One may expect that the “devel- 
oping of a sound public sentiment” will necessitate the 
statement of the fundamentals for industrial and labor pros- 
perity—a difficult task, but one the performance of which 
would be of the greatest value. 

If further evidence is needed as to the possible influence 
of the council, it is furnished by its action last week in 
recommending to the Secretary of Labor (1) the organiza- 
tion of a board which will formulate an arrangement for 
ending strikes and (2) the centralization in his department 
of the industrial service divisions of the various branches of 
the war machine. Both plans have been approved by the 
secretary. The first of them is absolutely essential if coéper- 
ation is to replace strife. 

The personnel of the council, as has been said, gives war- 
rant for expecting broad-gaged results. It is headed by John 
Lind, former governor of Minnesota and envoy to Mexico, 
representing the public; Waddill Catchings, president of the 


‘Sloss-Sheffield Steel and Iron‘ Co: and of the Platt Iron 


Works; and A. A. Landon, general manager of the American 
Radiator Co., representing the employers. Labor’s mem- 
bers are John B. Lennon, treasurer of the American Federa- 
tion of Labor, and John J. Casey, former member of Con- 
gress. Dr. L. C. Marshall, of the University of Chicago, is 
the economist member, and Agnes Nestor, of Chicago, repre- 
sents women. 

The council’s duty is not merely to formulate a program, 


but to recommend the machinery for putting it into effect. 


That it believes in action is shown by its two public acts 
within ten days after its organization. Industrial leaders 
will be impressed by that evidence of virility and will fol- 
low closely the further activities of the body.—EZ. J. 
Mehren, in Engineering News-Record. 


Work of the Labor Divisions of War 
Administration Co-ordinated 


Upon the recommendation of the Advisory Council 
created to report on the handling of industrial relations 
growing out of the war, the Secretary of Labor has ar- 
ranged for the coérdination of the industrial service (labor) 
activities being developed in the various purchasing and 
supervisory offices of the war administration. Simulta- 
neously, a number of new bureaus have been established and 
will assume the coodrdinating functions. 

A well-developed industrial service division is in opera- 
tion in the Ordnance Department, and similar organizations 
are being worked up in the other purchasing and supervisory 
branches of the War Department as well as in the Navy 
Department and the Shipping Board. These bodies are all 
developing plans for accomplishing similar results in their 
own given departments. In some cases they might, if not 
coérdinated, work to cross purposes, and in any of their 
activities exchange of views on methods is desirable. The 
necessary machinery for getting together is now provided 
by the action of the Secretary of Labor. 

The following new bureaus are established to effect the 
desired codrdination: (1) Adjustment Burecu, to deal with 
disputes; (2) Condition of Labor Bureau, to administer con- 
ditions of labor within business plants, such as safety, sani- 
tation, etc.; (3) information and Education Bureau, to pro- 
mote sound sentiment and to provide appropriate local ma- 
chinery and policies in individual plants; (4) Women in 
Industry Bureau, to correlate the activities of various 
agencies dealing with this matter; (5) Training and Dilution 
Bureau; (6) Bureau of Housing and Transportation of 
Workers; (7) Bureau of Personnel (which may possibly be 
fused with the Information and Education Bureau). 

The present United States Employment Service will act 
as the coérdinating bureau on the procurement of labor. 


In a theater, hall or other densely filled room, the body 
heat given off by the occupants must be considered. This 
averages 425 B.t.u. per hour per person. After the building 
is once warm, thoroughly heated and the performance has 
started, it is more a problem of cooling than of heating, and 
it is the ventilation which is of prime importance.—B. F. 
Sturtevant Engineering Series. 
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Production and Uses of Coal in the United States . 


Anthracite 
Tons (2000) 
Pennsylvania 88,995,137 
TOTAL ANTHRACITE and BITUMINOUS Bituminous 
SOAL PRODUCTION Pennsylvania 157,955,137 
AT EACH W. Vir. 77,184,069 
TEN YEAR INTERVAL Illinois 58,829,576 
United States Ohio 22,434,69) 
Kentucky 21,361,674 
Indianna 17,006,152 
Tons (2000) 
Alabama 14,927,937 
1807-1825 342,181 
Colorado 8,624,980 —— 
1826-1835 4,168,149 
, Virginia 8,122,596 COAL PRODUCING STATES 
1836-1845 23,177,697 . 
Towa 7,614,143 =m 1935 
1846-1855 83,417,827 « 
Kansas 6,824,474 — 
1856-1865 173,795,014 = 
Wyoming 6,544,028 
1866-1875 419,425,104 
Tennessee 5,730,361 
1876-1885 847,760,31 
All other 
1886-1895 1,586,098,641 states 29,453,798 
1896-1905 2,832,492,746 
1906-1915 4,918,717,283 
Tons( 2000) 
Pennsylvania 23,292,584 
New York 20,789,494 
New Eng. 13,767,000 
Tons( 2000) 
New Jersey 8,375,000 
Railroads 122,000,000 
Railroads 6,200,000 
Pennsylvania 65,540,997 
Exported 3,965,255 
Tllinois 39,976,850 
Ohio 22,368,036 
1,730,000 THE COAL USING STATES 
1018 Exported 18,776,640 
& D.C. 1,470,000 
Indianna 16,116,765 
Remaining 
| $0 states 4,512,400 chigan 10,276,284 THE COAL USING STATES 
BITUMINOUS 
Wisconsin 7,652,249 1915 
Alabama 7,524,540 
THE COAL USING STATES 6,876,285 om 
Bituminous & Anthracite W. Vir. 6,197,229 om 
1 The other 
30 states 61,914,623 
r Tons(2000) 
t Railroads B. 122,000,000 
ir 
A. 6,200,000 --- Bituminous 
e : Tons(2000 ) 
d Penna. B. 65,540,997 Industrial steam trade 143,765,500 
A. 23,292,584 ------------ Railroads 122,000,000 
Domestic & emall 
th Illinois B. 39,976,850 steam trade 71,336,489 
n- A. 3,292,000 -- Beehive coke 42,278,516 
By-product coke 19,554,382 
0- Ohio B. 22,368,036 
Exported 18,773,782 
a- A. 600,000 
in Steam_nip bunker fuel 10,707,507 
an New Eng. B. 20,511,987 —_—_—___ Steam & heat at mines 9,798,681 == THE USES OF COAL IN THE UNITED STATES 
on Ae 13,967,000 Coal gas 4,563,579 « 1915 
of 
be Exported 8B. 18,776,640 Anthracite 
A. 3,965,255 -- Domestic 47,338,100 
het Steam 31,560,400 
| New York 17,186,191) 
} Railroads 6,200,000 
A. 20,789,000 ---------- 
| Exported 3,965,255 e 
dy | {ali other B. 124,273,223 
ng 
as 
nd 
The above tables, with graphical representations of coal produc- The total production shown for the ten-year period 1906-15 would 
F. tion in, the United States and of consumption for the year 1915, 


give an average annual production of 491,871,728 short tons. For 
were presented by Prof. L. P. Breckenridge at the recent meeting 
of the American Society of Heating and Ventilating Engineers. 


1916 the total production in the United States was 590,098,175 
short tons, and for 1917 it was increased to 633.401,789 short tons. 
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Points in Steam-Boiler Management 


BY C. E. STROMEYER} 


Some points relating to the safe and economical 
operation of steam boilers, obtained from the ex- 
perience of an association which has been en- 
gaged for over fifty years in the prevention of 
boiler explosions by scientific inspection. 


of labor and its replacement by substitutes. As a 

rule boiler attendants of former days, if engaged 
from outside, will have had varied boiler experiences, or 
if they were advanced from the position of laborers, they 
will have been selected on account of their reliable dispo- 
sition and will have received some training. It is a mis- 
take to imagine that boiler attendants should think that 
they are competent to judge of the safety of boilers. Their 
first and foremost qualification should be reliability. In 
fact, the little knowledge which can be imparted to them 
may be or, rather, often has been a dangerous thing. A 
fireman who has been taught to believe that it is danger- 
ous, especially to himself, to overload the safety valve 
or to allow the water level to sink out of sight is safer 
than a man who has heard that a boiler is worked at a 
factor of safety of four or five and overloads the safety 
valve or who knows that the gage-glass bottom is 3 in. 
or 5 in. above the furnace crown and, once too often, allows 
the water level to fall out of sight. 

There are, of course, many good men among the sub- 
stitutes and many willing men who wish to do their best. 
They show their willingness by working hard, but a busy 
stoker is rarely a good one. A stoker’s limited duty is 
to shovel coal on the fire, watch the pressure gage and 
water level, and manipulate the feed valve. A man who is 
new to his job is probably at first not impressed with the 
importance of these matters. Not until he discovers that 
the works actually engage an inspector to carefully ex- 
amine the inside of the boiler, to adjust the safety and 
low-water alarm valves, and to verify the pressure and 
water gages, does he become impressed with the import- 
ance of these matters and of his own duties. 


A N EFFECT of the war conditions is the scarcity 


SUBSTITUTES FREQUENTLY REDUCE EFFICIENCY 


Another effect of having to employ substitutes in place of 
well-tried stokers is that the efficiency as well as the out- 
put of boilers is very frequently reduced. This is particu- 
larly annoying at the present time, when coal is both 
scarce and dear and increasing demands are made on boil- 
ers. Take the case of a boiler that used to be fired with 
good coal by an expert fireman. Possibly the duty of 
such a boiler might have been increased 10 per cent. with- 
out a reduction of efficiency. If, however, the demand 
for steam has increased 10 per cent., if the quality of the 
coal has been reduced, and if an inexperienced stoker has 
been engaged, the probability is that he will not be able 
to maintain steam, he will rake and slice his fires and 
reduce the efficiency by perhaps 10 per cent., and the boiler, 
which is probably unable to increase its consumption by 20 
per cent., wastes coal and reduces its steam production. 

It seems desirable to discuss the suggestion that man- 
agers should set aside a day or two to the study of the 
firing problem, and devote themselves to the teaching, or 
rather guiding, of the newly appointed fireman. If, as may 
easily be the case, especially with the present high coal 
prices, such a procedure should result in a saving, the 
time and trouble will have been well spent. 

Seeing that the best teachers are said to be those who 
are learning while teaching, the owner or his manager 
who watches the stoking operation need not imagine that 


*Excerpts from “Memorandum by Chief Engineer” of the 
Manchester Steam Users’ Association. 


7Chief engineer, Manchester Steam Users’ Association. 


his is a case of the blind leading the blind. The leading 
principles are exceedingly simple and are based on what 
is transparently obvious, that the maximum quantity of 
steam is produced from a ton of coal if the heat losses are 
reduced to a minimum. 

The man who may be watching the fireman will soon dis- 
cover that the more quickly the firing is done the more 
easily can steam be maintained, but only if the firing is 
properly done. Suppose that the coal is thrown on the 
grate anyhow; ther, as there is less resistance to the pass- 
age of air at the thin parts than at the thick ones, the 
latter hardly burn away at all, while the former burn 
themselves first into pockets and then into holes, and 
long before the next firing is done there will be a rush 
of cold air through these holes. This unfavorable condition 
has, of course, to be remedied by raking, but that opera- 
tion introduces cold air and results in a diminished steam 
production and a reduced efficiency. 

It would, however, be wrong to forbid the raking of the 
fires or the opening of the doors. Some coals must be 
broken up, and some coals, because they produce smoke, 
must be supplied with air through the doors. This latter 
air supply has to be regulated by studying the smoke dis- 
charged from the chimney. If it is black or dark, then the 
air supply through the fire-door is insufficient; if there is 
no smoke, then there is an excess of air either through 
the door or through holes in the bed of fuel or through 
the bed of fuel if this is too thin. 


How To Fire DIFFERENT QUALITIES OF COAL 


As some of the preceding remarks apply only to smoke- 
producing coal, a few words on the firing of different qual- 
ities will be needed. Roughly speaking, coals can be divided 
into caking and noncaking coals. The latter break up while 
burning, and if disturbed by raking, they fall through the 
grates and the result is much waste. Coal of this class 
should therefore be thrown evenly on the grate and should 
not be disturbed. Considerable manual skill and a good 
eye are required to do this work properly, and inexperienced 
firemen will have to use the rake. 

Caking coal, on the other hand, must be broken up 
after it has become heated and stuck together. Caking 
coal produces smoke, and that has to be avoided. The 
general practice with this coal is therefore to throw 
it on the front end of the grate, nearly choking the fire- 
door hole, which is kept open during the time that the 
mass of coal is warming up and producing smoke and 
combustible gases. Then this mass of coal is broken up 
with a rake and shoved back, the fire-door being entirely 
or partly closed some time after. Another method, called 
side firing, is equally effective in preventing smoke. The 
firing interval of, say, fifteen minutes is divided into two 
short ones of about seven minutes, and during the one 
opening of the door the fuel is thrown only on the one 
side of the grate, and during the next on the other side. 
The smoke which is produced on the newly charged side is 
consumed as it passes to the other side. If this firing were 
done with the help of long troughs filled with coal, in the 
same way that horizontal gas retorts are charged, the 
periods during which the fire-doors are open could be very 
much curtailed and the efficiency of the furnaces im- 
proved. 


INSPECTION AND CLEANING OF FLUES NECESSARY 


Bad results are, however, not always due to the fireman; 
in many cases the inspection and cleaning of flues is not 
properly carried out. In a certain factory the power re- 
quirements had increased somewhat, and on account of bad 
coal and poor firemen the steam production sank lower and 
lower and the coal consumption rose higher and higher. 
On the advice of an outsider, which advice seemed rea- 
sonable under the existing conditions, a sixth boiler was 
added to the five overworked ones. Then the trouble grew 


CO 


242 

F 
| 
| 
he! 

| 
( 
r 
od 
1 
1 
— ‘ 
1 
ake 
f 

S| 

R 

pos 


February 12, i918 


worse; even more coal was burnt, and less steam was pro- 
duced. Several people were asked to give advice, and we 
too were appealed to. On examining the various dimen- 
sions it was found that the flue area was only suitable for 
three boilers, and as alterations could easily be made, we 
recommended the building of a larger flue. It was also 
discovered that there was a solid layer of flue dust, which 
must have been damp occasionally, of two feet in thickness. 
The factory can now be worked with the greatest ease with 
five boilers, and the saving of coal is probably well over 
$5000 per annum. 

A source of recurring trouble is the disturbance of the 
brickwork of the flues and outer walls. It is an almost 
daily occurrence that our inspectors draw attention to 
these and similar defects in the flues and thus help to 
maintain the efficiency. That these disturbances should 
occur is but natural, for the difference in length of a 
boiler when cold and when hot is about half an inch, and as 
it is a heavy weight, it is sure to pull the brickwork about. 
These expansions and contractions also affect the outer 
walls, which crack and admit air, and this unnecessary 
air wastes much heat. As these cracks may occur the day 
after an inspection, it is desirable to look for them and 
have them plastered up. Searching along the walls with 
lamp or candle flames is not an efficient method. A simpler 
plan is to have the boiler walls, especially the front and 
the blowoff pit, whitewashed as frequently as may be found 
necessary. If any cracks occur, the inrushing air, laden 
with coal dust, will blacken the cracks, and these can then 
be plastered up and whitewashed. 

In continuation of my analysis of the Board of Trade 
reports on boiler explosions, those accidents which were 
due to wasting of shell plates have now been taken in hand. 
The analysis embraces 75 reports. The general conclusion 
to be drawn from these practical cases, and it is an im- 
portant one, is that when wrought iron plates are very 
materially reduced in thickness by corrosion, their tenacity 
is also reduced to about one-third of its original value. 

In plotting these 75 explosions against the years in 
which they occurred, it appears as if the prospect of the 
early passing of the Factory and Workshops Act, with 
its compulsory inspection clauses, had frightened many 
careless owners into having their neglected boilers exam- 
ined. At any rate, whereas before 1900 there were on an 
average three explosions per annum due to shell wasting, 
from that date the average number was reduced to one. 


Men Wanted for Shipyard Work 


The Department of Labor is seeking to enroll 250,000 men 
for work in shipyards. A nation-wide campaign began Jan. 
28 with an appeal to all men possessing any skill in any 
of the trades necessary to the building of ships to enroll as 
a reserve supply of labor sufficient to meet present and 
future needs of the shipyards. Some of the men enrolled will 
be called upon at once, others as they are needed. Men who 
enroll themselves will not sacrifice independence of action, 
and are advised to remain at their present jobs until noti- 
fied that places in shipyards are open to them. The “four- 
minute men” will conduct a speaking campaign in every 
state. 

Following is the quota for each state: Maine, 2972; New 
Hampshire, 1698; Vermont, 1390; Massachusetts, 14,321; 
Rhode Island, 2355; Connecticut, 4786; New York, 39,526; 
New Jersey, 11,348; Pennsylvania, 32,771; Ohio, 19,802; 
Indiana, 10,847; Illinois, 23,662; Michigan, 11,734; Wiscon- 
sin, 9611; Minnesota, 8762; Iowa, 8531; Missouri, 11,812; 
North Dakota, 2548; South Dakota, 2393; Nebraska, 4400; 
Kansas, 6330; Delaware, 811; Maryland, 5250; Virginia, 
8453; West Virginia, 5327; North Carolina, 9264; South 
Carolina, 6253; Georgia, 11,001; Florida, 3435; Kentucky, 
8260; Tennessee, 7952; Alabama, 8994; Mississippi, 7488: 
Arkansas, 6022; Louisiana, 7064; Oklahoma, 8492; Texas, 
17,023; Montana, 1583; Idaho, 1621; Wyoming, 618; Colo- 
rado, 3320; New Mexico, 1428; Arizona, 888; Utah, 1660; 


Nevada, 386; Washington, 5906; Oregon, 3204; California, 
11,310. 
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The American Engineer* 


The American engineer is that citizen of the United 
States who is qualified by training and practice to join 
with his coworkers to direct organizations and harness 
natural resources which will crush the greatest menace to 
Christianity and make the world safe for democracy. 

He is the man who will after this war solve the great 
international problems of making all countries safe and 
sanitary for their peoples. 

He is the man who has for his foundation a broad engi- 
neering education that has prepared him to use the natural 
elements which he has discovered and developed through 
experiment until today the Atlantic and the Pacific are 
speedways; the air is a highway free from dust and the 
shortest distance between two points for travel, and a line 
for conversation by telegraph and telephone; the swamps 
are the best fields for grain; and the hills and mountains 
are producing untold wealth. 

He is the man who recommends the expenditures of mil- 
lions by his government or by the business men of the coun- 
try. All industry, either in war or peace, depends upon 
the engineer for production and operation. Our profession 
is extremely fortunate to have the opportunity to step in 
and be the deciding factor in the war which will mean most 
to civilization for all ages. 


The American engineer is the man of the hour. 


Would Utilize Peat 


Governor McCall of Massachusetts has sent a message to 
the legislature, saying in part: “I recommend that you make 
an investigation of uses of peat, the near-by deposits, the 
methods of its utilization in producing heat and power, and 
in other ways with a view to enacting such legislation relat- 
ing to it as your investigation may show to be for the public 
interest. Peat has long been used as fuel in different coun- 
tries, and I am informed that at present it is utilized in 
Germany in the production of heat and power, in munitions 


of war and even in clothing, through use of its fiber. I 


am advised that large deposits exist in New England, and 
that even under existing methods of preparation much of 
it may be made available for power and heat before the 
coming of another winter. 

“Its large content of ammonia would tend to relieve 
scarcity of that article, much needed now in the making of 
munitions and invaluable at all times for use in agriculture. 
We are largely dependent on coal for heating our homes 
and keeping our industries in motion. If we have on hand 
in great quantities a substance which may make us less 
dependent upon coal, it is our obvious duty to take steps 
for its development. I believe the subject well worth imme- 
diate investigation by you either through a regular or spe- 
cial committee or in some other way, and that a moderate 
appropriation be granted to make the investigation effec- 
tive.”—Boston News Bureau. 


Ecuador and Peru Favor American 
Electrical Goods 


America’s opportunity of increasing its sales of electrical 
goods in Ecuador and Peru during the absence of German 
competition is pointed out in a report made public by the 
Bureau of Foreign and Domestic Commerce, of the Depart- 
ment of Commerce. Before the war this trade was divided 
between Germany and the United States, the advantage 
being with the American manufacturer. The Government’s 
report is concerned with the market as it exists today and 
the opportunities it offers for the future. 

Copies of “Electrical Goods in Ecuador and Peru,” Special 
Agents Series No. 154, can be purchased at the nominal price 
of 10c. from the Superintendent of Documents, Government 
Printing Office, Washington, D. C., or from any of the dis- 
trict or codperative offices of the Bureau of Foreign and 
Domestic Commerce. 


*From address given before the Savannah Chapter of the 
American Association of Engineers, Saturday, Jan. 26, by A. H, 
Krom, general secretary, American Association of Engineers, 
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Firing Bituminous Coal in Heating 
Boilers 


Technical Paper 180, “Firing Bituminous Coals in Large 
House-Heating Boilers,” by S. B. Flagg, Bureau of Mines, 
tells how to burn bituminous coals economically in these 
large house-heating boilers. 

In burning bituminous coals in large house-heating boil- 
ers the fuel bed should not be seriously disturbed until 
the coal has become well coked; that is, until the gassy 
part of the coal has been largely driven off. 

Both caking and noncaking types of coal may be used 
satisfactorily in boilers of this type if properly handled. 

The presence of a moderate proportion of screenings 
mixed with the lump coal causes the fresh charge of coal 
to heat more gradually and the emission of smoke is kept 
down more easily. Therefore such a proportion of screen- 
ings is an advantage. 

Increasing the proportion of screenings in the coal neces- 
sitates the use of a stronger draft to carry the same load. 
Smaller firing charges must also be used and more fre- 
quent attention given. The tendency of caking coals to 
cake is increased and this also means that the fire must 
have more frequent attention. 

One large charge of coal fired by the spreading method 
will result in a longer emission of dense smoke than the 
total emission of such smoke from tvo charges of half 
the size fired some time apart and by the alternate method. 

With some coals moderate charges fired by the alternate 
method necessitate less frequent attention to the heater 
than larger charges fired by the spreading method. Caking 
coals having a considerable proportion of fine coal or 
screenings are usually among these. Conversely, a fire will 
usually require more frequent attention when a lumpy 
caking coal free from screenings or a noncaking coal is 
fired in moderate charges by the alternate method. 

The number of tests made was not large enough to justi- 
fy conclusions regarding the relative efficiency with which 
a coal may be burned by the two methods of firing, but 
the author believes that in actual service over considerable 
periods better results will be obtained by the alternate 
method. 

Frequency of cleaning the fires will be determined by 
the character of the coal and the rate at which it is burned, 
but with most coals the fires should be cleaned only once 
or twice in 24 hours in ordinary weather. 

If the alternate method of firing is employed, the clean- 
ing should be done just before firing the fresh charge, and 
only one-half of the grate cleaned at a time. Then little 
or no smoke will result from the cleaning, because the 
side of the fire on which there is uncoked coal is not dis- 
turbed. 

All three of the coals fired by the alternate method in 
the tests described were burned at rates corresponding to 
the heating conditions during the most of the winter, with 
scarcely any manipulation of the fuel bed except the clean- 
ing of the fires and an occasional leveling just before 
firing. 

The average fireman is apt to poke and slice the fire 
much more than is necessary. If a caking coal is used 
and the caked fuel must be broken up before it is well 
coked, slice the fire by running a straight bar under the 
fuel bed and raising it slightly so as to crack the caked 
mass. Do not stir the bed upside down by raising the bar 
through the fuel bed, nor break the bed with a bar from 
the top. 

If the fuel bed is covered with a charge of fresh fuel in 
a layer more than 5 in. thick, the new charge, unless it is 

very free from slack, is likely to have a smothering effect. 
Then the output of the boiler will be correspondingly de- 
creased and, especially if the spreading method of firing 
is employed, the mass of fresh coal will usually have to be 
broken once or twice before the fire will pick up. Conse- 
quently, the maximum firing charge should be not much 
thicker than five inches and for caking coal containing 
considerable slack it should not be more than four inches 
thick. Of course, when a fire is to be kept banked, heavier 
charges may be used. 
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Do not fire large lumps of coal. 
pieces no larger than fist size. 

Large house-heating boilers do not require an intense 
draft to meet any reasonable demands for heat if the 
fuel bed is kept in proper condition, but the draft must be 
properly controlled. 

The damper regulator should work freely with changes 
in steam pressure and should close the swinging damper 
in the ashpit door before it starts to open the check damper 
in the smoke pipe. 

The doors on the front of the boiler should fit snugly in 
their seats; special care should be taken to prevent any 
material wedging between the doors and the front and thus 
admitting air when or where it ought to be prevented from 
entering. 

Do not allow clinkers to accumulate in the fire or too 
great a quantity of ashes on the grates. Be careful, how- 
ig in shaking the grates not to shake through unburned 

uel. 

In ordinary or severe weather keep an active fuel bed 
averaging ten to twelve inches deep. In milder weather 
the depth of active fuel may be decreased by keeping a 
layer of ashes on the grate under the live coals. 

Copies of this technical paper may be obtained free of 
charge by addressing the Director of the Bureau of Mines, 
Washington, D. C. 


Break all lumps into 


Fuel Administration Wants Uniform 
Regulation 


The United States Fuel Administration has advised all 
state fuel administrators east of the Mississippi River and 
also those of Minnesota and Louisiana in part as follows: 

As a result of various restrictive regulations established 
locally by state fuel administrators in certain states, we 
are receiving many complaints of discrimination between 
different states and inequalities in the requirements of 
neighboring communities. Fuel Administrator Garfield has 
concluded that regulations in every state should in general 
be wniform with those promulgated by Washington. This 
does not absolutely prohibit additional local regulations 
where they are necessitated by extraordinary local emer- 
gency. 

We particularly desire to secure uniform regulations for 
the whole country at the earliest possible date, not later 
than Feb. 6. 

In general, we feel that the United States Fuel Admin- 
istrator’s order of Jan. 17 is sufficiently drastic and that 
further extensions should not be attempted unless absolutely 
required by local emergency and substantially supported by 
local sanction. 

If you have already established additional regulations, 
we ask that you announce a date in the near future, after 
which regulations in your state will be uniform with those 
of Washington. 


Dam’s Effect on Subsurface Waters 


Where a power company by erecting and maintaining a 
dam across a stream raises the level of the water so that 
flow of percolating waters from adjacent lands owned by 
others is obstructed, and where the impounded water of the 
stream percolates through the adjoining land, causing sub- 
surface waters under such land to rise and remain so near 
the surface as to injure the land and the crops and improve- 
ments thereon, damages may be recovered by the landowner 
against the power company on the theory of unreasonable 
interference with his enjoyment of his property. (Florida 
Supreme Court, Cason vs. Florida Power €o., 76 Southern 
Reporter, 535.) 


It is difficult to put ordinary wood screws into hard tim- 
ber; the thread in the wood keeps stripping, and the head 
of the screw may break. It can be easily done, however, in 
the following way: Grind or file another screw flat on one 
side to the form of a half-round or shell bit to be used as a 
tap. A small hole is first bored into the hard timber and 
the tap screwed into it. It will cut a good thread, and the 
screw can then be easily turned into the hole if it is wel: 
coated with tallow. 
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New Publications 


Central Stations. Py Terrell Croft. Pub- 
lished by McGraw-Hill Book Co., New 
York, 1917. Cloth; 65% x 8 in.; 332 
pages; 306 illustrations. Price, $2. 

Although this book has been written, as 
its name would indicate, to deal with cen- 
tral-station practice, nevertheless the major 
portion of the work can be read with 
profit to himself by almost anyone inter- 
ested in the generation, transmission and 
distribution of electric power. The work 
is divided into eighteen sections. The open- 
ing section defines the terms most common- 
ly used to designate the different compon- 
ents of an_ electrical-energy-distribution 
system; then the other chapters following 
in order take up: Distribution loss and dis- 
tribution-loss factors; maximum demand, 
maximum-demand meters and demand fac- 
tors; diversity and diversity factors; load 
factor, plant factor and connected-load fac- 
tor; load graphs and their significance ; 
general principles of circuit design; calcu- 
lation and design of direct-current circuits ; 
calculation and design of alterating-current 
circuits; transmission and distribution of 
electrical energy; lightning-protection ap- 
paratus; automatic voltage regulators; 
switchboards and switchgear; character- 
istics of  electric-generating stations; 
adaptability of steam, internal-combustion 
engine, and hydraulic prime movers; steam- 
electrical-energy generating stations; in- 
ternal-combustion-engine stations, and hy- 
dro-electric stations. 

The treatment of alternating-current 
problems usually involve more or less com- 
plicated trigonometric expressions; how- 
ever, the author, in the many problems 
on alternating-current circuits treated in 
this book, keeps within the bounds of sim- 
ple arithmetic, therefore he can be compre- 
hended by the reader of only limited mathe- 
matical attainments. 

As the dimensions in the book would in- 
dicate, its treatment of central-stations 
practice must needs be limited, and in this 
ease is confined to the practical side of the 
subject; therefore, the work will meet the 
needs of the practical electrician and sta- 
tion operator rather than those of the de- 
signing engineer, and it should fill a large 
field of usefulness with the former class of 
readers. 


Personals 


Capt. C. W. Dyson, U. S. N., of the Bu- 
reau of Steam Engineering of the Navy 
Department, has been promoted to the rank 
of rear admiral. 


Rear Admiral R. 8S. Griffin, U. S. N., chief 
of the Bureau of Steam Engineering, has 
been reappointed as engineer-in-chief of the 
navy for another term of four years. 


F. E. Pratt, formerly representative of 
the Worthington Steam Pump Co. in Brazil, 
is now New York sales manager of the 
Steam Motors Co., Inc., with offices at 30 
Chureh St. 


E. P. Worden, formerly chief engineer of 
Henry R. Worthington Pump Corp., has re- 
signed to accept the position of mechanical 
engineer for the Submarine Boat Corp., 
New York. 


J. H. Pardee, president of The J. G. White 
Management Corporation, New York, and 
P. Ripley, engineer, have returned to 
New York from a general inspection of the 
Manila Electric Railroad and Light Co. and 
other interests in the Philippine Islands op- 
erated by The J. G. White Management 
Corporation. 


Engineering Affairs 


The American Society of Mechanical En- 
gineers announces the following sections 
meeting: Buffalo, N. Y., Feb. 26; Meriden, 
Conn., Feb. 14; New York City, Feb. 21; 
Philadelphia, Feb. 26. 


New York Chapter A. A. E.—At the next 
meeting of the New York Chapter of the 
American Association of Engineers, which 
will be held at the Hotel McAlpin on Wed- 
nesday, Feb. 13 at 8 P.M., H. H. Bubar, 
of the National Aniline and Chemical Co., 
will speak on “The Engineer; His Present 
and Future.” 
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The Trustees of the United Engineering 
Society, held their annual meeting Jan. 24, 
and elected the following officers for the 
ensuing year: President, Charles F. Rand, 
member A. I. M. E.; first vice president, 
Calvert Townley, member A. I. E. E.; sec- 
ond vice president, Robert M. Dixon, mem- 
ber A. S. M. E.; treasurer, Dr. Joseph 
Struthers, member A. I. M. E.; secretary, 
Alfred D. Flinn, member A. S. C. E.; chair- 
man finance committee, J. Vipond Davies, 
member A. S. C 


The American Institute of Electrical En- 
gineers will hold its sixth annual midwinter 
convention on Feb. 15 and 16, in the En- 
gineering Societies Building, New York 
City. The convention will include four tech- 
nical sessions, which will take place on 
Friday morning, afternoon and evening, and 
Saturday morning. A strictly informal 
dinner will be held at the Cafe Boulevard, 
41st St. and Broadway, on Friday evening, 
Feb. 15, at 6:30 o’clock. The session on 
Friday morning will be devoted to “Circuit- 
Breaker Ratings.” One paper will be pre- 
sented, “Rating and Selection of Oil Circuit- 
Breakers,” by E. M. Hewlett, J. M. Ma- 
honey and G. A. Burnham. The session 
on ‘“‘Meters and Measurements” will be held 
on Friday afternoon. Four papers are 
scheduled for this meeting: “A New Stand- 
ard of Current and Potential,’ by C. : 
Alleutt; “The Thermoelectric Standard 
Cell,” by C. A. Hoxie; ‘“‘The Character of 
the Thermal-Storage Demand Meter,” by 
P. M. Lincoln; ‘Measurement of Power 
Losses in Dielectrics of Three-Conductor 
High-Tension Cables,” by F. M. Farmer. 
Dr. A. C. Crehore will lecture at the Friday 
evening session on “Some Applications of 
Electromagnetic Theory to Matter.” This 
lecture will be followed by a discussion. 
The session on “Alternating-Current Com- 
mutator Motors” will be held Saturday morn- 
ing. Three papers will be presented: ‘“Com- 
mutation in Alternating-Current Machin- 
ery,” by Marius A. C. Latour; “The Seco- 
mor—a Kinematic Device Which Imitates 
the Performance of a Series-Wound Com- 
mutating Motor,” by V. Karapetoff; and 
a Polyphase Shunt Motor,” by W. C. K. 
Altes. 


Miscellaneous News 


A Boiler Exploded at the plant of the 
Leesburg Silica Sand Co., near Mercer, 
Penn., Jan, 25, killing two and injuring two 
men. The cause of the explosion is un- 
known. 


A Boiler Explosion in a shoe store at 
Peterboro, Ont., on Jan. 26 caused a fire 
that wiped out one-half of the business 
section of the town, entailing a loss of 
half a million dollars damage. 


National Labor Policy Board Authorized 
—Acting on the recommendation of the Ad- 
visory Council (on labor problems), the 
Secretary of Labor will appoint a Policy 
Board, which will formulate a program for 
the settlement of difficulties between em- 
ployers and employees ——- during the 
war. It will be composed of twelve per- 
sons. The American Federation of Labor 
has been asked to nominate five persons to 
represent the workers and the National In- 
dustrial Conference Board five to represent 
the employers. Each group will nominate 
a representative of the public, thus com- 
pleting the board. 


New Power House Extension—The steel 
framing of the extension of the new power 
house of the Binghamton (N. Y.) Light. 
Heat and Power Co., is completed and the 
roof and side walls are ‘well under way, 
being, on Jan. 19, about 50 per cent. fin- 
ished. Work has been started on the in- 
stallation of the additional boilers, The 
concrete work is in such condition that with 
a few warm days this end can be finished. 
During the enforced industrial shutdown it 
was possible to close this plant completely 
and to do a considerable amount of con- 
struction work to good advantage, with 
some saving in cost over what it would 
have been if the work had been done while 
the plant was running. 


A Boiler Exploded on the Weirich farm, 
west of Washington, Penn., on Jan. 17 and 
damaged considerable property. Fortunate- 
ly no one was injured. The cause of the 
explosion was a most unusual one. A con- 
tracting company was putting in a switch 
from the B. & O. railroad to the coal works, 
when one of the piles that was being driven 
for a trestle struck and broke a_5-in. oil 
line. The oil gushed out, ran down the 
hill to the boiler and caught fire, and in 
less than five minutes the boiler let go and 
was wrecked completely. Two tool sheds 
standing nearby were also burned. The 
property loss amounted to about $5000, as 
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well as a financial loss occasioned by the 
— up of the work awaiting new equip- 
ment. . 

Flywheel of Stoker Engine Burst — A 
series of circumstances led up to the in- 
jury of one man and the curtailment of 
the electric service in Cumberland (Md.) 
and the Georges Creek region early Mon- 
day morning, Jan. 21. It appears that some 
repair parts had been ordered and shipped 
by express from Boston on Jan. 8 for the 
governor of the stoker engine in the plant 
of the Edison Electric Illuminating Co. of 
Cumberland, but were not delivered as 
promptly as expected. In the meantime 
the engine was being operated and, al- 
though given unusual attention, it raced 
and burst the flywheel. Fragments of the 
wheel struck and broke the arm and hand 
of one of the employees. The service on 
several lines of electric railway was reduced 
one-half and all users of electric current 
were urged to minimize their demands so 
that all might have part service. 


Drug Stores Recruiting Agents for Mer- 
chant Marine—Five hundred and twenty-six 
druggists scattered all over the New Eng- 
land States, from Fort Kent, Me., to Green- 
wich, Conn., and from Swanton, Vt., to 
Nantucket, have volunteered as recruiting 
agents for the new merchant marine, and 
will begin their official labors Feb. 4, accord- 
ing to a statement issued by Henry How- 
ard, Director of Recruiting for the United 
States Shipping Board, Custom House, Bos- 
ton, Mass. Each of the druggists will con- 
duct an enrolling station at his store, at 
which young Americans from 17 to 27, in- 
experienced in seagoing, may put their 
names to applications for training as sailors 
firemen, oilers, water-tenders, cooks or 
stewards, on ships of a training squadron 
maintained by the Shipping Board, with 
headquarters at Boston, for preparing 
crews to serve on the new cargo fleets of 
the merchant marine. The codperation of 
the druggists with the Shipping Board was 
brought about through the initiative of 
Louis K. Liggett, of Boston. 


Government Control of Fuel Oil—On Feb. 
4 President Wilson issued his proclamation 
putting under license manufacturers and 
distributors of fuel oil with an output of 
more than 100,000 barrels a year. The 
proclamation went into effect Feb. 11. 

Preference in shipments is to be given 
first for war purposes at home and abroad, 
public utilities and private consumers in the 
order of necessity. 

The classes referred to and the order of 
their preference are: (1) railroads and 
bunker fuel; (2) export deliveries or ship- 
ments for the United States army or navy: 
(3) export shipments for the navies and 
other war purposes of the Allies; (4) hospi- 
tals where oil is now being used as fuel; 
(5) public utilities and domestic consumers 
now using fuel oil (including gas oil); (6) 
shipyards engaged in Government work; 
(7) navy yards; (8) arsenals; (9) plants 
engaged in manufacture, production and 
storage of food products; (10) army and 
navy cantonments where oil is now being 
used as fuel; (11) industrial consumers en- 
gaged in the manufacture of munitions and 
other articles under Government orders; 
(12) all other classes. 

Mark L. Requa, recently appointed Oil 
Director by Dr. Harry A. Garfield, Fuel Ad- 
ministrator, will have power to move oil to 
those industries needing it most, classes of 
priorities being issued by President Wilson 
in rules and regulations governing those 
distributors licensed. The proclamation is 
essentially a war distribution measure and 
exerts no control or restriction over the oil 
wells. Government officials say there is no 
shortage of fuel oil or gasoline production. 

Traffic congestion preventing sufficient 
shipments to the Allies and allowing the 
movement of fuel oil to industries that 
are secondary in importance to war needs, 
caused the Government to issue the order. 


Business Items 


The January Issue of the ‘Walworth 
Log” is largely devoted to the newly opened 
Seattle branch of the Walworth Manufac- 
turing Co. We recognize the work of L. F. 
Hamilton. 


Walter A. Zelnicker Supply Co., of St. 
Louis, has established permanent offices at 
Minneapolis, Minn., at 627 Plymouth Build- 
ing, to serve the North Central and Cana- 
dian trade. Ricnard K. Papin, formerly St. 
Louis and Southwestern representative of 
the Davenport Locomotive Works and for 
teh years manager of the Zelnicker Co.’s 
equipment department, is in charge. He is 
especially qualified to handle inquiries on 
rails, locomotives, cars, machinery, piling, 
tanks, ete., in his district. 
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THE COAL MARKET 


PROPOSED CONSTRUCTION 


Boston—Current quotations per gross ton delivered alongside 
Boston points as compared with a year ago are as follows: 


ANTHRACITE 


Circular! — Individual 

Feb. 7,1918 One YearAgo Feb.7,1918 One Year Ago 

Buckwheat .. $4.60 $:2.05—3.20 $7.10—7.35 $3.25—3.50 
Rice 


4.10 2,.50—2.65 6.65—6.90 2.70—2.95 
Barley 3.60 2. 20—2.35 6.15—6.40 2.35—2.60 


BITUMINOUS 
Bituminous not on market. 
..0.b. Mines*.. —— Alongside Bostont ——, 
Feb. 7, 1918 One Year Ago Feb. 7.1918 One Year Ago 
Clearfields.... $3.00 $4.25—5.00 
Cambrias and 
Somersets.. . 3.10—3.85 4.60—5 
Pocahontas and New River, f.0.b. Hampton Roads, is $4, as compared 
with $2.85—2.90 a year ago. 
*All-rail rate to Boston is $2.69. 


+Water coal. 


New York—Current quotations per gross ton f.o.b. Tidewater at 
the lower ports* as compared with a year ago are as follows: 


ANTHRACITE 


Cireular'! ~ Individual 

Feb. 7.1918 One YearAgo Feb.7,1918 One Year Ago 

$4.00 $5.80 $6.50—6.75 

Buckwheat ... 4.30—5.00 2.75 5.50—6.00 6.00—6.25 

3.79 5 2.20 4.50—5.00 4.50—5.00 

Barley ..... 1.95 4.00—4.25 3.25—3.75 


Bituminous smithing coal. $4.50—5.25 f.o.b. | 
Quotations at the upper ports are about 5c. high_r. 


BITUMINOUS 
F.o.b.N. Y. Harbor Mine 
West Virginia (short rate)....... 3.65 2.00 


Based on Government price of $2 per ton at mine. 

*The lower ports are: Elizabethport. Port Johnson, Port Reading. 
Perth Amboy and South Amboy. The upper ports are: Port Liberty 
Hoboken, Weehawken. Edgewater or Cliffside and Guttenberg. St. George 
‘s in between and sometimes a special boat rate is made. Some bitumi- 
nous is shipped from Port Liberty. The freight rate to the upper ports 
is 5c. higher than to the lower ports. 


Philadelphia—Prices per gross ton f.o.b. cars at mines for line 
shipment and f.o.b. Port Richmond for tide shipment are as follows: 


- - Tide —, Independent 
Feb. 7,1918 One YearAgo Feb.7,1918 One Year Ago 


Buckwheat .. $3.15-3.75 $2.50 $3.75 $3.40 $4.15 

5 2.10 3.65 3.00 3.35 
5 1.95 3.55 3.15 
Barley ....- ° 0 1.85 2.40 2.05 2.35 
POR 2.80 4.65 3.70 
Culm ......- ole 1.25 


Chicago—Steam coal prices f.o.b. mines: 
Illinois Coals Southern Illinois Northern Illinois 
$2.65—.80 $3.10—3.25 


Mine-run ..... 2.85—3.00 
SCreeningS 2.15—2.30 2.60—2.75 
So. Illinois. Pocahontas, Hocking. 


Pennsylvania East Kentucky and 

Smokeless Coals and West Virginia West Virginia Spliat 
Prepared $2.60—2 80 $3.05—3.25 


St. Louis—Prices pet net ton f.o.b. mines a year ago as com- 
pared with today are as follows: 
Williamson and 
Franklin Counties 


Mt. Ohve 


and Staunton -—Standard——_, 


Feb. 7, One Feb. 7, One Feb. 7, One 
1918 Year Ago 1918 YearAgo 1918 Year Ago 
6-in. 
lump.. $2.65-2.80 $3.25-3.50 $2.65-2.80 $3.25-3.50 $2.65-2.80 $2.35-2.75 
®-in. 
Steam 
Mine 
run ... 2.40-2.55 3.00-3.25 2.40-2.55 3.00 2.40-2.55 2.25-2.50 
No, 1 
nut .... %.65-2.80 3.25-3.50 2.65-2.80 3.25-3.50 2.65-2.80 °2.35-2.75 


screen . 2.15-2.30 3.00-3.25 2.15-2.30 2.75-3.00 2.15-2.30 2.25-2.50 
washed 7.15-2.30 3.00 2.15-2.30 °2.75-3.00 2.15-2.30 2.50 
Williamson-Franklin rate St. Louis, 8714¢.; other rates, 72 %ec. 


Birmingham—Curreps prices per net ton f.o.b. mines are as 
follows: 
Mine-Run Lumpand Nut Slack and Screenings 


$1.90 $2.15 $1.65 
Pratt, Jagger, Corona.... 2.15 2.40 1.90 
Black Creek. Cahaba ... 2.40 2.65 2.15 


Government figures. 


‘Individual prices are the company circulars at which coal is sold to 
regular customers irrespective of market conditions, Circular prices are 
senerally the same at the same periods of the year and are fixed according 
lo a regular schedule, 


Ala., Alexander—City plans to issue $10,000 bonds for the 
a of an addition to its electric-lighting plant. J. A. Coley, 


Ala., Mobile—The Mobile & Ohio Ry. plans to install electrical 
equipment in its grain elevator which is nearing completion. P. 
A. Wood, Ch. Engr. 


Ark., Osceola—Town plans to install a 200 kva. generating 
unit in its electric-lighting plant. E. Teaford, Mer. 


Calif., Palo Alto—City voted $66,000 bonds to install a Diesel 
— se its electric-lighting plant. J. F. Byxbee, Jr., City Engr. 
Noted Jan. 8. 


Fla., Pensacola—The Pensacola Electric Co. plans to build a 
13,200 volt transmission line from here to Pensacola Naval Sta- 
tion. T. J. Hanlon, Jr., Mgr. 


Ga., Portland—-The American Potash Co. is in the market for 
200 kw. electrical equipment to operate fuller mills for manu- 
facturing potash from sericite. 


Kan., Leon—City having preliminary plans prepared by W. B. 
Rollins & Co., Engr., 209 Ry. Exch. Bldg., Kansas City, Mo., for 
the erection of an electric-lighting plant. 


Ky., Walton—The Walton Electric Light Co. is in the market 
for an electric generator. 


Mich., Marquette—City is having preliminary plans prepared 
for the erection of a power plant to include a 140 ft. pentstock. 
Estimated cost, $150,000. M. H. Wright, City Engr. 


Miss., Canton—City plans to install new equipment in its elec- 
tric-lighting plant including a surface condenser for a 200 hp. 
engine and spray equipment for cooling. J. T. Sharp, Jr., Mer. 


Miss., Houston—City plans to install new equipment in its 
electric-lighting plant including an 80 hp. crude oil engine direct- 
ly connected to a 60 kw., 3 phase, 2300 volt, revolving field motor 
and switchboard, ete. A. G. Atkinson, Supt. 


Mo., Wellsville—The Blattant Poultry and Manufacturing Co. 
plans to rebuild its electric-lighting plant which was recently 
destroyed by fire. 


Neb., Falls City—City voted $75,000 bonds for the erection of 
= <  [etee plant. K. J. C. Mullen, City Clerk. Noted 
Dec. 25. 


Neb., Juniata—City plans an election soon to vote on a $7000 


bond issue for the erection of a transmission line from here to — 


Hastings. 


N. J., Jersey City—The Board of Freeholders, Hudson County, 
is having plans prepared by P. A. Vivarttas, Arch., 110 4th St.. 
West New York, for the erection of a 1 story, brick, power house 
and electric lighting plant. Noted Dec. 18. 


N. Y., Albion—The State is in the market for two 150 hp. hori- 
zontal tubular boilers. Estimated cost, $10,000. L. F. Pilcher, 
Capitol, Albany, Arch. 


Okla., Canadian—City plans to vote on bond issue for the erec- 
tion of an electric-lighting plant. 


Penn., Harrisburg—The Harrisburg Light and Power Co. plans 
to improve and enlarge its plant; also install 4 new stokers. 


Penn., New Castle—The Mahoning & Shenango Ry. and Light 
Co. has been granted permission by the Public Service Commis- 
sion to issue $2,000,000 bonds; the proceeds will be used to 
build additions and improvements to its system. E. H. Bell, 
Youngstown, Ohio, Mer. 


Va., Richmond—The Virginia Ry. and Power Co. plans to 
erect a 21x 116 ft. concrete addition to its power house on 12th 
St. C. B. Buchanan, Gen. Mer. 


Wash., Seattle—The Board of Public Works will receive bids 
until March 1 for the erection of an addition to its hydro-elec- 
tric power plant. Estimated cost, $5,000,000. J. D. Ross, Supt. 
of Light and Power. 


Wash., Tacoma—City having plans prepared for the erection 
of an additional power plant with 17,000 hp. capacity. Estimated 
cost, $1,000,000. L. Evans, Gen. Supt. 


Wis., Madison- The Di-Electric Manufacturing Co., incorpor- 
ated with $40,000 capital stock, plans to build a plant. E. W. 
Smythe, Jr., Vroman Blk., and E. K. Frautschi, incorporators. 

B. C., Nelson—The Swanetta Power Co., incorporated with 
$500,000 capital stock, plans to build a large hydro-electric plant 
on the Bend d’Oreille River, south of Nelson. 


Ont., Elmira—A. S. Gingrich is in the market for a 30 to 35 
hp. oil engine. 


Ont., Hamilton—The Wentworth Orchard Co., Sun Life Bldg., 
is in the market for a 5 hp. electric motor for hydro power. 


Ont., Merritton—The Riordon Pulp and Paper Co., Ltd., 355 
Beaver Hall Sq., Montreal, will soon award the contract for the 
erection of a power plant. 


Ont., Renfrew—The British Explosives, Ltd., is in the market 
for several 1/,;,; hp. and 4 hp. electric motors. W. C. Cram, Mgr. 


Ont., Toronto—E. Pullen, 20 Main St., is in the market for a 
10 hp. D. C., 550 volt, high speed motor. 
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